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Summary

REL 2009-No. 066

New measures of English language

proficiency and their relationship to
performance on large-scale content
assessments

Using assessment results for 5th and 8th
grade English language learner students
in three Northeast and Island Region
states, the report finds that the English
language domains of reading and writ-
ing (as measured by a proficiency as-
sessment) are significant predictors of
performance on reading, writing, and
mathematics assessments and that the
domains of reading and writing (literacy
skills) are more closely associated with
performance than are the English lan-
guage domains of speaking and listening
(oral skills).

As the English language learner population
grows throughout the Northeast and Islands
Region, state departments of education are
seeking assistance in creating comprehen-
sive approaches to meeting English language
learner students’ academic needs in both
instruction and assessment. Driving educa-
tor concerns is the fact that English language
learner students consistently score lower on
state assessments than students for whom
English is their first language. In the context of
the No Child Left Behind Act of 2001 (NCLB),
states are seeking information to inform
their efforts to reduce achievement gaps and
to bring English language learner students,

along with other traditionally underserved
student subgroups, to proficiency on statewide
assessments.

In response to a request from New Hampshire,
Rhode Island, and Vermont to explore how
English language proficiency measures may be
related to performance outcomes on content
assessments, this report uses the results of two
new large-scale assessments—the Assessing
Comprehension and Communication in Eng-
lish State-to-State for English Language Learn-
ers (ACCESS for ELLs) English proficiency
assessment and the New England Common
Assessment Program (NECAP)—to address
the following research question:

How does performance in four language
domains on an English language profi-
ciency assessment predict English lan-
guage learner students’ performance on a
state content assessment after accounting
for student and school characteristics?

Based on findings from previous research,
this report hypothesized that after controlling
for individual student characteristics such

as gender, poverty status, disability status,
race/ethnicity, age for grade, and years in
English language learner programs as well as
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for school characteristics such as school size,
school poverty, racial composition, English
language learner student density, and geogra-
phy, measures of academic English language
proficiency would predict English language
learner student outcomes on state content as-
sessments. The report also hypothesized that
measures of English language literacy (reading
and writing) would be stronger predictors of
content assessment outcomes than would mea-
sures of English oral proficiency (listening and
speaking).!

To test these hypotheses, multilevel regression
models were fit to assessment score data for
5th and 8th grade English language learner
students in New Hampshire, Rhode Island,
and Vermont. After controlling for student and
school characteristics, English language profi-
ciency scores (as measured by ACCESS) were
indeed significant predictors of content assess-
ment outcomes (as measured by the NECAP).
The models also showed that after accounting
for other covariates, ACCESS measures of Eng-
lish literacy were significantly stronger predic-
tors of NECAP outcomes than were ACCESS
measures of oral proficiency. Specifically, this
report finds that:

« NECAP reading scores in both 5th and 8th
grades were significantly and positively
predicted by ACCESS reading, writing,
and speaking scores after controlling for
other ACCESS scores and student and
school characteristics. Among the ACCESS
domain scores the strongest predictor of
NECAP reading outcomes was ACCESS
reading scores, followed by ACCESS writ-
ing and speaking scores. ACCESS domain
scores explained 30 percent of the variance
in NECAP reading scores in 5th grade and

23 percent in 8th grade after controlling
for student and school covariates.

NECAP writing scores in 5th grade were
significantly and positively predicted by
ACCESS reading and writing scores and
in 8th grade by all four ACCESS domain
scores after controlling for other ACCESS
scores and student and school character-
istics. ACCESS reading and writing scores
were the strongest predictors of NECAP
writing outcomes in 5th and 8th grades.
ACCESS domain scores explained 28 per-
cent of the variance in NECAP writing
scores in 5th grade and 25 percent in 8th
grade after controlling for other covariates.

Like NECAP reading and writing scores,
NECAP mathematics scores in both 5th
and 8th grades were positively and sig-
nificantly predicted by ACCESS reading
and writing scores after controlling for
other ACCESS scores and student and
school characteristics. Among the ACCESS
domain scores ACCESS reading scores
were the strongest predictor of NECAP
mathematics outcomes for both 5th and
8th grade English language learner stu-
dents, followed by ACCESS writing scores.
ACCESS domain scores explained 21
percent of the variance in NECAP math-
ematics scores in 5th grade and 14 percent
in 8th grade.

ACCESS reading and writing scores were
significant predictors of NECAP reading,
writing, and mathematics scores in 5th
and 8th grades. ACCESS speaking and
listening scores were significant predictors
of NECAP scores for only four outcomes:
5th and 8th grade reading (speaking), 8th



grade writing (speaking and listening),
and 5th grade mathematics (listening).

In sum, ACCESS measures of English literacy
skills (reading and writing scores) were signifi-
cant predictors of NECAP reading and writ-
ing outcomes in 5th and 8th grades. Notably,
ACCESS reading and writing scores were also
positive and significant predictors of NECAP
mathematics scores. In addition, except for 8th
grade writing, ACCESS reading and writing
scores were significantly stronger predictors of
NECAP outcomes than were ACCESS listening
and speaking scores. This evidence supports
the original hypothesis that ACCESS measures
of English literacy skills are better predictors
of NECAP content outcomes than are ACCESS
measures of English oral skills (listening and
speaking). Readers are cautioned, however,
that the analyses and interpretations presented
are correlational and therefore do not allow
causal conclusions.

Note

SUMMARY iii

In 5th and 8th grades, ACCESS scores ex-
plained 14-30 percent of the variance in scores
for all three NECAP content scores (reading,
writing, and mathematics) after controlling
for background student and school charac-
teristics. The ACCESS scores explained more
of the variance in 5th grade (from 21 percent
of NECAP mathematics scores to 30 percent
of NECAP reading scores) than in 8th grade
(from 14 percent of NECAP mathematics
scores to 25 percent of NECAP writing scores).

January 2009

1. Inthis report “stronger” predictors are de-
fined as those whose regression coefficients are
larger than those of other noted predictors in
the study’s regression models. A predictor is
“significantly stronger” than another predic-
tor when the difference between the regression
coefficients is greater than zero at the p < 0.05
level.
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WHY THIS STUDY?

Using assessment
results for 5th and 8th
grade English language
learner students in
three Northeast and
Island Region states,
the report finds that
the English language
domains of reading and
writing (as measured
by a proficiency
assessment) are
significant predictors
of performance on
reading, writing,

and mathematics
assessments and

that the domains of
reading and writing
(literacy skills) are
more closely associated
with performance

than are the English
language domains

of speaking and
listening (oral skills).

As the English language learner population grows
throughout the Northeast and Islands Region,

and as achievement gaps persist between English
language learner students and native English
speakers, state education agencies are creating
comprehensive programs to meet English language
learner student needs. With more than one in five
school-age children in Rhode Island speaking a
language other than English at home (Kids Count
Data Center 2006), the Rhode Island Department
of Education and the Governor’s PK-16 Council
have identified educating English language learner
students as a priority. And in New Hampshire and
Vermont, where English language learner popula-
tions are smaller and more isolated, state education
agencies are looking for efficient ways to meet these
students’ needs. New Hampshire, for example, has
recently requested assistance from regional educa-
tion support centers to define and monitor services
for English language learner students.

Regional need

In the context of the No Child Left Behind Act of
2001 (NCLB), Northeast and Islands Region states
want technical assistance and targeted data analysis
to inform their efforts to reduce achievement gaps
and to bring English language learner students,
along with members of other traditionally under-
served student subgroups, to proficiency on state-
wide assessments. English language learner students
consistently score lower on state assessments than
native English speakers, often by as many as 20-30
percentage points (Abedi and Dietel 2004). The
reasons for such low performance are varied and
complex, not least of which is that English language
learner students are learning content (mathematics,
science, reading, and writing) and are being assessed
in these content areas while they are learning the
academic English that is the medium for classroom
learning (see box 1 for a definition of key terms).

To better understand the learning needs of English
language learner students, New Hampshire, Rhode
Island, and Vermont have been administering a new



2 ENGLISH LANGUAGE PROFICIENCY AND PERFORMANCE ON LARGE-SCALE CONTENT ASSESSMENTS

BOX 1
Definitions of key terms

Academic English. Researchers dis-
tinguish between social English and
the academic English needed to learn
academic content. Academic language
uses different vocabularies, types

of syntax, and levels of classroom
discourse and involves abstract forms
of language needed to communicate in
formal, often decontextualized, situa-
tions and may be needed for successful
navigation of classroom learning and
large-scale assessments. (For more de-
tail on the literature, see appendix A.)

English language learner student. Al-
though definitions vary, the Council
of Chief State School Officers defines
an English language learner student
as a student with a language back-
ground other than English and whose
proficiency in English is such that the
probability of the student’s academic
success in an English-only classroom
is below that of an academically suc-
cessful peer with an English language
background (Council of Chief State
School Officers 1992).

English language proficiency. Al-
though definitions vary, the Council
of Chief State School Officers defines
a fully English proficient student as a
student who is able to use English to
ask questions, to understand teachers
and reading materials, to test ideas,
and to challenge what is being asked
in the classroom. Four language skills
contribute to proficiency:

«  Reading The ability to compre-
hend and interpret text at the age
and grade-appropriate level.

« Listening The ability to under-
stand the language of the teacher
and instruction, comprehend

and extract information, and fol-
low the instructional discourse
through which teachers provide
information.

«  Writing The ability to produce
written text with content and
format fulfilling classroom
assignments at age- and grade-
appropriate levels.

o Speaking. The ability to use oral
language appropriately and
effectively in learning activities
(such as peer tutoring, collab-
orative learning activities, and
question and answer sessions)
within the classroom and in
social interactions within the
school (Council of Chief State
School Officers 1992).

Multilevel regression modeling. A set of
regression-based procedures used to
analyze data with a nested or hier-
archical structure (such as students
nested within schools). When used
with nested data, multilevel regres-
sion modeling allows correct standard
errors to be calculated, allows the
relationship between the independent
and dependent variables to vary across
groups, and allows individual and
group characteristics to be included in
models for predicting individual out-
comes (Raudenbush and Bryk 2002).

Reliability estimate. Reliability is the
consistency of measurement. A reli-
ability estimate is a number calcu-
lated to represent the consistency of
scores provided by a measurement in-
strument. The reliability estimates re-
ferred to here are internal consistency
estimates of reliability (Cronbach’s a).
Calculating internal consistency
reliability estimates requires only

one administration of the measure-
ment tool and is calculated from the

interitem correlations. Values range
from 0 to 1. Estimates of 0.7 or higher
indicate optimal reliability.

Scale score. A scale score is a test score
that has been converted from a raw
score (such as a number correct) to a
number on a common scale indicat-
ing a student’s performance. NECAP
scale scores range from 500 to 580 for
grade 5 and from 800 to 880 for grade
8 in all content areas. ACCESS scale
scores range from 100 to 600.

Standard deviation. Standard devia-
tion is a measure of how widely or
narrowly data are dispersed around
the mean for the distribution. For ex-
ample, the standard deviation of a set
of student test scores is calculated by
summing the squared deviations of
each student’s individual score from
the mean, dividing this sum by one
minus the total number of students,
and taking the square root of the re-
sulting number. A student’s test score
can be described in terms of standard
deviation units by subtracting the
mean from the student’s score and
dividing that figure by the standard
deviation.

Standard error. Standard error is

a measure of the amount of error
between an estimated statistic from

a sample and the true statistic for the
population. For example, the mean
test score for a sample of students will
have a standard error that estimates
the deviation between the sample
mean and the mean for the entire
student population. The standard
error for a sample mean is calculated
by dividing the standard deviation of
the sample data by the square root of
the number of subjects in the sample.

Variance. Variance is the standard
deviation squared.



English language proficiency assessment called the
Assessing Comprehension and Communication in
English State-to-State for English Language Learn-
ers (ACCESS for ELLs) since 2005. (Appendix A
reviews previous and current generations of English
language proficiency assessments, discusses the role
that student and school characteristics may play in
English language acquisition and performance on
content assessments, and briefly surveys the litera-
ture on the relationship between English language
proficiency and demonstration of context knowl-
edge among English language learner students.)
Unlike previous generations of English language
proficiency assessments, ACCESS measures social
and academic English in the four language domains
of reading, writing, listening, and speaking. In ad-
dition to using the same English language profi-
ciency assessment, the three states collaboratively
defined grade-level expectations for all students
and designed a common assessment for their state
accountability systems, the New England Common
Assessment Program (NECAP). Since 2005 the
states have administered NECAP to assess student
proficiency in reading, writing, and mathematics.!

With these new data on English language profi-
ciency and content knowledge of English language
learner students, New Hampshire, Rhode Island,
and Vermont have requested assistance from REL
Northeast and Islands to examine ACCESS and
NECAP results, specifically to explore how English

WHY THIS STUDY? 3

language proficiency measures may predict perfor-
mance outcomes on content assessments. As a first
step, the three states have jointly requested an ex-
amination of their combined data, hoping that the
results will offer educators insight into the English
language skills most highly correlated with better
performance on content assessments.

Research question and conceptual framework

This report set out to explore the following re-
search question:

How does performance in four language
domains on an English language proficiency
assessment predict English language learner
students’ performance on a state content
assessment after accounting for student and
school characteristics?

Figure 1 proposes a conceptual framework with
sets of factors that may contribute to English
language learner students’ success in learning
academic content, as demonstrated by scores on
state content assessments. The framework outlines
possible relationships among academic English
skills within the four English language domains
and school and student characteristics, which may
influence both the English language acquisition
process and the ability to demonstrate content
knowledge. In turn, familiarity with academic

FIGURE 1
Conceptual framework: acquiring language of instruction and demonstrating knowledge, skills, and abilities
on content assessment

Academic English
reading, writing,
listening, and speaking
(measured by English
language proficiency
assessment)

School context

Student characteristics

Knowledge, skills, and
abilities in content areas
(measured by state
content assessments)

Source: Authors’ construction.
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English may also directly affect ability to demon-
strate content knowledge.

This study hypothesized that English language pro-
ficiency skills would significantly predict content
assessment scores after controlling for student and
school background variables. Due to the heavy use
of reading and writing activities on large-scale as-
sessments, this report also hypothesized that Eng-
lish skills in reading and writing (literacy skills)
would be stronger predictors of performance on
large-scale assessments than would English skills
in listening and speaking (oral skills). The purpose
of this report is to find preliminary evidence for
these proposed relationships.

To answer the report’s research question, research-
ers examined how well English language profi-
ciency scores in four language domains (listening,
speaking, reading, and writing) predict perfor-
mance on content assessments in three areas
(reading, writing, and mathematics) by English
language learner students in New Hampshire,
Rhode Island, and Vermont after controlling for
other covariates (box 2 and appendix B discuss the
report’s methodology, and appendix C discusses
the data used for the report). Measures of English
language proficiency were from the 2006 ACCESS
for ELLs English language proficiency assessment,
which has been administered in the three states
since 2006. Measures of content knowledge among

BOX 2
Methodology

The student covariates included in
the analysis were gender, race/ethnic-
ity, poverty status, disability status,
age status (whether the student was
overage for grade), and years in Eng-
lish language learner programs. The
school covariates were student popu-
lation size, school poverty, school ra-
cial composition, population density
of English language learner stu-
dents within the school (which this
report refers to as “English language
learner student density”), and school
geographic location. To aid in the in-
terpretation of results, all continuous
covariates (years in English language
learner programs and all the school
variables) were grand-mean centered,
and some (school size, school poverty,
racial/ethnic composition, and Eng-
lish language learner student density)
were rescaled (see appendix C).

Multilevel regression models were

fit to the 5th and 8th grade English
language learner student data to pre-
dict NECAP outcome variables using

ACCESS scores and the student and
school covariates described. Because
regression analysis and observa-
tional data were used, the estimated
relationships represent partial cor-
relations and do not imply causation.
Rather, the regression coefficients in
the models describe the association
between a dependent variable (for ex-
ample, one of the NECAP scores) and
the independent variables (ACCESS
scores) while holding all other covari-
ates (student and school characteris-
tics) in the model constant.

Multilevel regression models were used
to account for the interdependence

of assessment scores among English
language learner students attend-

ing the same schools. The percent of
variation in NECAP outcome scores
between schools (the intraclass cor-
relation coefficient) was significant in
all content areas and at both grades. In
5th grade the intraclass coefficient was
15.5 percent in reading, 20.5 percent in
writing, and 13.0 percent in mathemat-
ics. In 8th grade it was 26.8 percent in
reading, 28.2 percent in writing, and
16.4 percent in mathematics.

The multilevel regression models
were fit to the 5th and 8th grade
English language learner student
data in stages. First, NECAP read-
ing, writing, and mathematics scores
were regressed on the student and
school covariates (models 1 and 2).
Then ACCESS scores were added to
the model (model 3). Thus, in ad-
dition to the unconditional model
that included only a random school
effect, three models were fit to the 5th
and 8th grade data samples for each
NECAP outcome variable (reading,
writing, and mathematics scores).
Model 3 allowed the researchers to
address the primary research ques-
tion for this report.

Appendix F provides additional
details on the multilevel modeling
procedures used and explains the
calculation of the percentage of vari-
ance. Appendix G presents the results
of the multilevel models in which
NECAP scores in reading, writing,
and mathematics are regressed on the
student and school covariates and the
ACCESS domain scores for both the
5th and 8th grade samples.
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these same students were from the 2006 NECAP,
which has been administered in the three states
since 2005. As noted, both ACCESS and NECAP
are new research-based assessments that have
been designed to maximize the reliability of stu-
dent performance outcomes (see appendix D).

models (model 3). The
standardized regression
coefficients are shown on
the left in panel 1, and
estimates in the original
scale score points are
shown on the right in
panel 2. The standardized

Data were examined for

English language learner

students who took

the 4th and 7th grade
ACCESS assessments in
spring 2006 and the 5th
and 8th grade NECAP

Data were examined specifically for English assessments in fall 2006

language learner students who took the 4th and
7th grade ACCESS assessments in spring 2006
and the 5th and 8th grade NECAP assessments
in fall 2006.% The report focused on students who
had taken the 5th and 8th grade NECAP because
assessments in all three content areas (reading,
writing, and mathematics) were administered to
students in those two grades only.? Using multi-
level regression modeling techniques, statistical
relationships between English language learner
student scores on the ACCESS and NECAP as-
sessments were examined while controlling for
student and school characteristics. Appendix C
provides further detail on the two datasets (sub-
sequently called the 5th and 8th grade English
language learner samples) assembled for this
report.

To compare ACCESS scores in the four English
language domains and their relationships with
NECAP reading, writing, and mathematics scores,
all ACCESS and NECAP variables were standard-
ized before they were incorporated into the multi-
level models. Appendix C describes the variables,
their original scales, and how they were recoded
and rescaled prior to inclusion in the multilevel
regression models.

regression coefficients
show which ACCESS
domain scores are the strongest predictors of
NECAP content scores holding other variables
constant. For example, the standardized coefhi-
cients show that compared with ACCESS writ-
ing scores, ACCESS reading scores are stronger
predictors of NECAP reading outcomes in 5th
grade. The original scale score points show how
well ACCESS scores predict NECAP scores in the
original metrics of each assessment. Although
the variability of the regression coefficients across
ACCESS domains could be due to measurement
error in the assessment scores, data indicate that
NECAP and ACCESS provide reliable estimates
of students’ ability in the domains assessed (see
appendix D).

The top row of table 1 shows the intercept for each
regression model, which is the predicted NECAP
scale score when all predictors in the model are
equal to the grand mean or zero (depending on
how the variables were coded or centered).* The
predicted NECAP scale scores at the intercept for
the 5th grade sample were approximately 539 in
reading, 534 in writing, and 540 in mathematics;
for the 8th grade sample they were 833 in reading,
831 in writing, and 831 in mathematics.

HOW DOES PERFORMANCE IN FOUR LANGUAGE
DOMAINS ON AN ENGLISH LANGUAGE
PROFICIENCY ASSESSMENT PREDICT

ENGLISH LANGUAGE LEARNER STUDENTS’
PERFORMANCE ON A STATE CONTENT
ASSESSMENT AFTER ACCOUNTING FOR
STUDENT AND SCHOOL CHARACTERISTICS?

Another indicator of how well ACCESS reading,
writing, speaking, and listening scores predict
NECAP reading outcomes is the percent of vari-
ance in NECAP reading scores that is explained by
ACCESS domain scores within the model. Table 2
shows the variance explained in each of the
models: model 1 includes only student covariates,
model 2 includes student and school covariates,
and model 3 includes, student and school covari-
ates and ACCESS scores.

Table 1 presents predicted NECAP scores and
changes in scores from the final multilevel
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TABLE 1
NECAP scores regressed on different student ACCESS scores and student and school characteristics, 2006

Panel 1: standard deviation units

Reading Writing
Predictor 5th grade 8th grade 5th grade 8th grade 5th grade 8th grade
Intercept® 0.2771%** 0.234** 0.171 0.289** 0.373%*** 0.137
ACCESS predictorsP
Listening 0.031 0.018 0.048 0.110%*** 0.105%** 0.001
Speaking 0.093%#*** 0.097%** 0.015 0.135%*** 0.028 0.015
Reading 0.383%*** 0.283**** 0.303%*** 0.187%*** 0.320%*** 0.260%***
Writing 0.239**** 0.267**** 0.294**** 0.268**** 0.147%*x* 0.223****
Student characteristics
Gender® 0.020 0.063 0.175%*** 0.199%*** —-0.132%** -0.110%*
Poverty status® -0.146%*** -0.036 -0.074 0.000 -0.109 0.019
Disability status® —0.337%*x* —-0.487%*** —-0.312%*** —0.337%*¥x* —0.384*x** —0.497%*¥*
Age statusf -0.079 -0.100 -0.144 -0.046 -0.015 -0.024
Asian -0.032 0.077 0.009 -0.076 -0.026 0.228**
Non-Hispanic Black -0.298*** -0.019 -0.163 -0.103 —0.395%*** -0.115
Hispanic -0.130 -0.134 -0.100 -0.272%** —0.275%*** -0.182**
Years in English language
learner programs —-0.061%*** -0.007 —-0.047%** -0.006 —0.072%*** -0.005
School characteristics
School sized 0.013 -0.003 0.010 -0.010 0.001 -0.007
School poverty" -0.005 -0.051 0.013 -0.014 -0.050** -0.115%**
Racial composition' -0.006 -0.042 0.020 -0.046 -0.078*** —-0.087%***
English language learner
student density 0.017 -0.034 -0.015 -0.041 -0.004 -0.014
Rural 0.2271** 0.161 0.112 -0.003 0.109 0.197
Urban -0.024 -0.087 -0.038 -0.169 -0.041 0.033
New Hampshire -0.066 -0.114 -0.160 -0.054 0.174 0.055
Vermont 0.011 0.114 -0.175 0.213 0.229 0.240

** Statistically significant at p < 0.05. *** Statistically significant at p < 0.01. **** Statistically significant at p < 0.001.

a.The predicted NECAP score for the English language learner student in the 5th or 8th grade sample who achieved the average score for the entire sample
in each ACCESS domain and who was male, white, not living in poverty, not with disabilities, who spent an average number of years in English language
learner programs, and who attended a Rhode Island suburban school of average size, poverty level, percent white, and English language learner density.

b. Predicted NECAP score changes measured in standard deviation units are from a 1 standard deviation unit increase in ACCESS scores, and predicted NECAP
score changes measured in scale score points are from a 10 point increase in ACCESS scale scores. Readers are cautioned not to compare predicted changes in
NECAP outcomes associated with 10 scale score point shifts in ACCESS domain scores. Ten-point score shifts are not equivalent across the four ACCESS domains
because scores from each domain have different standard deviations. For example, 10 scale score points represent over a third of a standard deviation in 5th
grade ACCESS writing scores but a seventh of a standard deviation in 5th grade ACCESS speaking scores (see table C6 in appendix C). Regression coefficients
were calculated for 10 point shifts for all ACCESS predictors not to suggest that these shifts are equivalent but simply to facilitate the presentation of findings.

c. Defined as 1 =female, 0 = male.

d. Defined as 1 = in poverty (eligible for free or reduced-price lunch), 0 = not in poverty.

e. Defined as 1 = with disabilities (has an Individualized Education Program), 0 = without disabilities.

f. Age status was 1 = overage, 0 = not overage.

g. Measured in units of 100 students.

h. Defined as the percent of students within the school eligible for free or reduced-price lunch. Measured in units of 10 percentage points.

i. Defined as the percent of students in the school who are White. Measured in units of 10 percentage points.
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TABLE 1 (CONTINUED)

NECAP scores regressed on different student ACCESS scores and student and school characteristics, 2006

Panel 2: scale score points

Reading
Predictor 5th grade 8th grade 5th grade 8th grade 5th grade 8th grade
Intercept® 538.8%** 833.4%* 5339 830.5%* 539.5%* 830.7
ACCESS predictorsP
Listening 0.1 0.0 0.2 0.3%** 0.3%** 0.0
Speaking 0.2%%** 0.7%** 0.0 0.2%*x* 0.0 0.0
Reading 1.3%%%% 1.xxxx 1.3%%%x 0.8%*** 1.xxxx 1.0%*¥*
Writing 1.0%*** 1.0%*** 1.5%%x* 1. 2%%¥* 0.6%*** 0.9%***
Student characteristics
Gender® 0.2 0.8 2.6%¥** 2.6%*** —1.6%%* —1.4%*
Poverty status® —].8¥xxx -0.4 -1.1 0.0 -1.3 0.2
Disability status® —4,0%*** —5.8**xx* —4.6**** —4 GH*x* —4 5**** —6.]%**¥
Age statusf -0.9 -1.2 -2.1 -0.6 -0.2 -0.3
Asian -0.4 0.9 0.1 -1.0 -0.3 2.8%*
Non-Hispanic Black —-3.6%%* -0.2 24 -1.4 —4 Tx*** -1.4
Hispanic -1.6 -1.6 -1.5 -3.6%** —3.2%%*x —2.3%¥
Years in English language
learner programs —0.7%*** -0.1 —0.7%** 0.1 —0.8%*** -0.1
School characteristics
School size9 0.2 0.0 0.1 -0.1 0.0 -0.1
School poverty" -0.1 -0.6 0.2 -0.2 -0.6%* —1.4%**
Racial composition’ -0.1 -0.5 0.3 -0.6 —0.9%%* A et
English language learner
student density 0.2 -0.4 -0.2 -0.5 0.0 -0.2
Rural 2.7%* 19 1.7 0.0 1.3 24
Urban -0.3 -1.0 -0.6 -2.2 -0.5 0.4
New Hampshire -0.8 -1.4 -2.4 -0.7 2.1 0.7
Vermont 0.1 14 -2.6 2.8 2.7 3.0

j. Defined as the percent of students in the school who are English language learners. Measured in units of 10 percentage points.

Source: Authors’ calculations based on student English language learner scores and demographic data from ACCESS for ELLs™ FAQ-test administration
(2005), student English language learner scores and demographic data from the NECAP assessment from Measured Progress (2006), and school data from
U.S. Department of Education, National Center for Education Statistics (2007). For more details, see appendix G.
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TABLE 2
Percent of additional and total variance in 5th and 8th grade NECAP scores explained by the three models,
2006
Model 1: Model 2:
additional variance additional variance Model 3: Model 3:
explained by explained by variance explained total variance
Content area student covariates  school covariates by ACCESS scores explained
5 17 2 30 49
Reading
8 19 9 23 51
5 14 2 28 44
Writing
8 18 7 25 50
5 14 2 21 37
Mathematics
8 17 5 14 36

Source: Authors’ calculations based on student English language learner scores and demographic data from ACCESS for ELLs™ FAQ-test administration
(2005), student English language learner scores and demographic data from the NECAP assessment from Measured Progress (2006), and school data from
U.S. Department of Education, National Center for Education Statistics (2007). For more details, see appendix G.

Predictors of NECAP outcomes in reading, after accounting for other variables. In 5th grade
writing, and mathematics the regression coefficient associated with ACCESS
reading scores was significantly larger than the
This section describes the predicted changes for regression coefficients for writing, speaking, and
each NECAP outcome (reading, writing, and listening scores, and the regression coefficient for
mathematics) within each grade, focusing on the writing was significantly larger than the regres-
absolute and relative predictive strength of each sion coefficients for listening and speaking. In
ACCESS subscale domain score. The student and 8th grade the regression coefficient for ACCESS
school covariates are also examined as well as the reading scores was not significantly different
variance in NECAP scores explained in each of the from the regression coefficient for ACCESS writ-
final models. ing scores, but both regression coefficients were
significantly larger than the ones associated with
Reading. NECAP reading scores in both 5th and ACCESS speaking and listening scores. Panel 1 of
8th grades were significantly and positively pre- table 1 shows that a 5th grade English language
dicted by ACCESS reading, writing, and speaking learner student whose ACCESS reading score was
scores after controlling for the covariates in model 1 standard deviation higher was predicted to have
3. Among the ACCESS domain scores the strongest an NECAP reading score 0.383 standard devia-
predictor of NECAP reading outcomes was AC- tion higher, holding other ACCESS scores and
CESS reading scores, followed by ACCESS writing covariates constant. ACCESS reading scores were a
and speaking scores. ACCESS domain scores ex- significantly stronger predictor of NECAP reading
plained 30 percent of the variance outcomes in 5th grade (0.383 standard deviation)
NECAP reading scores in in NECAP reading scores in 5th than in 8th grade (0.283 standard deviation).” In
both 5th and 8th grades grade and 23 percent in 8th grade. contrast, the differences between the 5th and 8th
were significantly and grade regression coefficients for ACCESS writing,
positively predicted by ACCESS reading scores were the speaking, and listening scores were not statisti-
ACCESS reading, writing, strongest predictor among all the cally significant.
and speaking scores ACCESS domain scores of NECAP
after controlling for the reading outcomes in 5th and 8th Among the covariates included in the model, an
covariates in model 3 grades, followed by ACCESS writ- English language learner student’s disability status

ing, speaking, and listening scores was a significant predictor of NECAP reading
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scores in both grades after controlling for student
ACCESS scores and other covariates. Reading

reading scores, changes
in ACCESS reading scores

NECAP writing scores
were significantly and

outcomes were significantly lower (0.337 standard predicted the largest positively predicted
deviation or 4.0 scale score points in 5th grade and changes in 5th grade by ACCESS reading
0.487 standard deviation or 5.8 scale score points NECAP writing scores and writing scores in
in 8th grade) for students with disabilities than compared with changes 5th grade and by all
for students without disabilities, holding all other in other ACCESS scores four ACCESS domain

variables constant. In addition, 5th grade English
language learner students who were non-Hispanic
Black were predicted to have significantly lower
(0.298 standard deviation or 3.6 scale score points)
NECAP reading scores than White students. Hold-
ing other variables constant, 5th grade English
language learner students who were living in
poverty or who had spent an extra year in Eng-
lish language learner programs were predicted to
have significantly lower NECAP reading scores by
0.146 standard deviation (1.8 scale score points)

or 0.061 standard deviation (0.7 scale score point),
respectively.

Table 2 shows that student and school covariates
together explain 19 percent of the total variance

in 5th grade and 28 percent of the total variance

in 8th grade NECAP reading scores. As a group,
the ACCESS domain scores explain an additional
30 percent of the total variance in NECAP reading
scores in 5th grade and an additional 23 percent of
the total variance in 8th grade after controlling for
student and school covariates.

Writing. NECAP writing scores were significantly
and positively predicted by ACCESS reading and
writing scores in 5th grade and by all four ACCESS
domain scores in 8th grade after controlling for
the covariates in model 3. ACCESS reading and
writing scores were the strongest predictors of
NECAP writing outcomes for 5th and 8th grades.
ACCESS domain scores explained 28 percent of
the total variance in NECAP writing scores in 5th
grade and 25 percent in 8th grade.

Among 5th grade English language learner
students only ACCESS reading and writing scores
were significant predictors of NECAP writing out-
comes after controlling for other ACCESS scores
and covariates. Similar to the results for NECAP

after controlling for the

scores in 8th grade

covariates in the model.
The regression coefficient
associated with ACCESS
reading was significantly
larger than the coefficients associated with speak-
ing and listening, but there was no significant

difference between the coefficients associated with
ACCESS reading and writing scores for predicting
5th grade NECAP writing scores. For every 1 stan-
dard deviation increase in ACCESS reading scores,
5th grade ACCESS writing scores were predicted to
increase significantly by 0.303 standard deviation.

Whereas only ACCESS reading and writing scores
were significant predictors of NECAP writing out-
comes in 5th grade, each of the four ACCESS do-
main scores was a significant predictor of NECAP
writing outcomes in 8th grade after holding other
ACCESS domain scores and covariates constant.
ACCESS writing scores were the strongest predic-
tor of 8th grade NECAP writing scores: panel 1 of
table 2 shows that a 1 standard deviation increase
in ACCESS writing scores predicted a 0.268 stan-
dard deviation increase in NECAP writing scores.
The regression coefficient associated with ACCESS
writing was significantly larger than the coeffi-
cients associated with both speaking and listening
but not significantly larger than the coefficient
associated with ACCESS reading.

The standardized regression coeflicients show that
after controlling for student and school covariates,
higher ACCESS reading scores predicted signifi-
cantly larger increases in NECAP writing scores
in 5th grade than in 8th grade. The relationship
between ACCESS and NECAP writing scores was
also larger in 5th grade (0.294 standard devia-
tion) than in 8th grade (0.268 standard devia-
tion), though the difference was not statistically

after controlling for the
covariates in model 3
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NECAP mathematics
scores were positively

and significantly

predicted by ACCESS

reading and writ

scores in both 5th
and 8th grades after

controlling for the

covariates in model 3
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significant. The opposite pattern was true for
ACCESS listening and speaking scores. ACCESS
speaking and listening scores were not signifi-
cantly related to NECAP writing outcomes in the
5th grade, but they were significantly related in
8th grade. While there was no significant dif-
ference between the regression coefficients for
ACCESS listening scores in 5th (0.048 standard
deviation) and 8th grades (0.110 standard devia-
tion), ACCESS speaking scores were significantly
stronger predictors of NECAP writing outcomes
in 8th grade (0.135 standard deviation) than in 5th
grade (0.015 standard deviation).

After holding ACCESS scores and other covari-
ates constant, predicted NECAP writing scores
were significantly higher for girls than for boys

in 5th and 8th grades (0.175 standard deviation
in 5th grade and 0.199 in 8th grade, or 2.6 scale
score points in both grades), and scores were
significantly lower (by 0.312 standard deviation
in 5th grade and 0.337 in 8th grade, or about 4.5
scale score points in both grades) for students with
disabilities than for students without disabilities.
Each additional year spent in an English language
learner program above the average for all English
language learner students in the 5th grade sample
was associated with a significantly lower NECAP
writing score by 0.047 standard deviation, or 0.7
scale score point. The predicted NECAP writing
score in 8th grade was significantly lower (by
0.272 standard deviation or 3.6 points) for His-
panic students than for non-Hispanic White stu-
dents. Holding all else constant, none of the school
covariates were significantly related to NECAP
writing outcomes in either grade.

The four ACCESS scores combined
explained an additional 28 percent
of the variance in NECAP writ-
ing scores in the 5th grade and

25 percent of the variance in 8th
grade after controlling for student
and school covariates (see table 2).
By comparison, the student and
school covariates together ex-
plained 16 percent of the variance

ing

in 5th grade NECAP writing scores and 25 percent
in 8th grade scores.

Mathematics. Like NECAP reading and writing
scores, NECAP mathematics scores were positively
and significantly predicted by ACCESS reading
and writing scores in both 5th and 8th grades after
controlling for the covariates in model 3. Among
the ACCESS domain scores included in the model
ACCESS reading scores were the strongest predic-
tor of NECAP mathematics outcomes for both 5th
and 8th grade English language learner students,
followed by ACCESS writing scores. ACCESS do-
main scores explained 21 percent of the variance
in NECAP mathematics scores in 5th grade and 14
percent in 8th grade.

Table 1 shows that in both grades, after controlling
for covariates in the model, NECAP mathematics
scores were most strongly predicted by ACCESS
reading scores, followed by writing scores and
scores in the two oral proficiency domains. In 5th
grade the regression coefficient associated with
ACCESS reading was significantly larger than the
coefficients associated with writing, speaking,

and listening. In 8th grade the pattern was simi-
lar except that there was no significant difference
between the regression coefficients associated with
ACCESS reading and writing scores. There was no
significant difference between the coefficients for
ACCESS reading scores in 5th and 8th grades (0.320
and 0.260 standard deviation, respectively), nor for
the coefficients of any of the other ACCESS scores.

In both grades school poverty and racial composi-
tion were significant predictors of NECAP math-
ematics scores after holding ACCESS scores and
other covariates constant. Specifically, for every
10 point increase in the percentage of students

in the school who were living in poverty or were
White, 5th grade NECAP mathematics scores were
predicted to be lower by 0.050 standard devia-
tion or 0.078 standard deviation, respectively,
after controlling for other variables in the model.
A 10 percentage point increase in school poverty
levels and racial composition was significantly
associated with a decrease in 8th grade NECAP
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Predicted changes across NECAP
outcomes for each ACCESS domain

mathematics scores by 0.115 and 0.087 standard
deviation, respectively.

After holding ACCESS scores and student and
school covariates constant, 5th grade students with
disabilities had a predicted NECAP mathematics
score that was 0.384 standard deviation or 4.5 scale
score points lower than the score for students with-
out disabilities. Similarly, 8th grade students with
disabilities had a predicted NECAP mathematics
score that was 0.497 standard deviation or 6.1 scale

This section compares the predicted changes
across NECAP outcomes (reading, writing, and
mathematics) and grades within each ACCESS do-
main, focusing on the predicted scale score point
changes only. As noted, although 10 point score
shifts are not equivalent across the four ACCESS
domains because the scores from each domain
have different standard deviations, it is possible to
score points lower than the score for their coun- compare the predicted changes in NECAP out-
comes associated with 10 scale score point shifts in
a single ACCESS domain across NECAP outcomes

within a grade.

terparts without disabilities. In both grades the
differences were statistically significant. Hispanic
students had predicted NECAP mathematics scores
that were significantly lower by 0.275 standard de-
viation (or about 3 scale score points) in 5th grade
and 0.182 standard deviation (or about 2 points) in
8th grade than the scores for non-Hispanic White
students. In addition, girls were predicted to have

Reading. ACCESS reading scores were significant
predictors of NECAP reading, writing, and math-
ematics scores in both 5th and 8th grades.

NECAP mathematics scores that were 1.6 scale In both 5th and 8th ACCESS reading and
score points (0.132 standard deviation) lower than grades a 10 point change writing scores were
the scores for boys in 5th grade and 1.4 scale score in ACCESS reading scale significant predictors of

points (0.110 standard deviation) lower than the scores predicted similar

NECAP reading, writing,

scores for boys in 8th grade. Non-Hispanic Black
students had a predicted score that was nearly 5
scale score points (0.395 standard deviation) lower
than non-Hispanic White students in 5th grade
and 1.4 scale score points (0.115 standard devia-
tion) in 8th grade. Asian students had a predicted
NECAP mathematics score almost 3 scale score
points (or 0.228 standard deviation) higher than
non-Hispanic White students in 8th grade. For
both grades more student and school covariates
were significant predictors of NECAP mathematics
scores than of NECAP reading or writing scores.

In 5th grade student and school covariates
together explained 16 percent of the variance in
NECAP mathematics scores, and the ACCESS
scores explained an additional 21 percent after
controlling for student and school covariates.
Similarly, in 8th grade the student and school
covariates together explained 22 percent of the
variance in NECAP mathematics scores, and the
ACCESS scores explained an additional 14 percent
(see table 2).

magnitudes of changes
in NECAP reading, writ-
ing, and mathematics

and mathematics
scores in both 5th

and 8th grades

scale scores. For every
10 point change in 5th
grade ACCESS reading scores (holding all other
ACCESS scores and covariates constant), there
was a significant and positive predicted change
of 1.3 points in both NECAP reading and writing
scale scores and a 1.1 point change in NECAP
mathematics scale scores. In 8th grade for every
10 point change in ACCESS reading scale scores
(holding all other ACCESS scores and covari-
ates constant), NECAP scale scores changed 1.1
points for reading, 0.8 points for writing, and

1.0 points for mathematics. Notably, ACCESS
reading scores were positive and significant
predictors of NECAP mathematics scores in both
grades.

Writing. ACCESS writing scores were significant
predictors of NECAP reading, writing, and math-
ematics scores in both 5th and 8th grades.
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In contrast to the results for ACCESS reading
scores, there was more variation in the predicted
changes in NECAP outcomes associated with the
ACCESS writing scores in 5th grade. A 10 point
change in 5th grade ACCESS writing scale scores
predicted a change of 1.0 points in NECAP reading
scores, 1.5 points in NECAP writing scores, and
0.6 point in NECAP mathematics scores. In 8th
grade for every 10 point change in ACCESS writing
scale scores (holding all other ACCESS scores and
covariates constant) NECAP scale scores changed
1.0 points for reading, 1.2 points for writing, and
0.9 points for mathematics. As with ACCESS read-
ing scores, ACCESS writing scores were positive
and significant predictors of NECAP mathematics
scores in both grades.

Speaking and listening. ACCESS speaking and lis-
tening scores were significant predictors of NECAP
scores for only four outcomes: 5th and 8th grade
reading (speaking), 8th grade writing (speaking and
listening), and 5th grade mathematics (listening).

A 10 point change in ACCESS listening or speak-
ing scores (holding all other ACCESS scores

and covariates constant) had smaller predicted
changes in all three NECAP scores than did AC-
CESS reading and writing scores.
The ACCESS speaking score was a

predictors of English language learner student
performance on the NECAP reading, writing, and
mathematics assessments. This report thus finds
evidence to support the hypothesis that ACCESS
measures of English literacy skills (reading and
writing) have stronger associations with NECAP
content outcomes than do ACCESS measures of
English oral skills (listening and speaking). Of
the two English language literacy skills, higher
ACCESS reading scores were associated with the
largest increases in NECAP outcomes in all three
content areas.

English literacy skills (as measured by ACCESS)
were positive and significant predictors of NECAP
mathematics scores. In school districts subject to
federal NCLB regulations, new English language
learner students are not required to take large-
scale assessments in reading and writing during
their first year, but they are required to take large-
scale assessments in mathematics. The findings
from this report suggest, however, that the English
language skills of English language learner stu-
dents, specifically reading and writing, are strong
predictors of NECAP mathematics outcomes. This
is similar to the finding for NECAP reading and
writing outcomes. While ACCESS scores explain
less of the variance in NECAP mathematics scores
than in NECAP reading and writing scores, the

This report finds evidence
that ACCESS measures
of English literacy

significant predictor of 5th and 8th
grade reading (0.2 and 0.1 points,
respectively) and of 8th grade
writing (0.2 points) but was not

a significant predictor of NECAP
mathematics scores. The ACCESS
listening score was a significant
predictor of only 8th grade writing ~ Additional observations and topics for future research
(0.3 points) and 5th grade math-
ematics (0.3 points).

ACCESS reading score is a stronger predictor of
5th and 8th grade NECAP mathematics scores
than of NECAP writing scores in both grades. Fur-
ther examination of how English language skills
are related to mathematics performance is an area
for future research.

skills (reading and
writing) have stronger
associations with NECAP
content outcomes than
do ACCESS measures

of English oral skills

(listening and speaking)

Looking at patterns between grades, the strength
of the relationship between ACCESS reading
scores and NECAP reading and writing outcomes
in 5th and 8th grades differ significantly, with the
relationship in 5th grade stronger. There were no
other significant differences across grades except
for a significant increase in the size of the coef-
ficient for ACCESS speaking scores in predict-

ing NECAP writing scores. These patterns raise

DISCUSSION, FUTURE RESEARCH,
AND STUDY LIMITATIONS

After controlling for other ACCESS scores as well
as student and school characteristics, ACCESS
scores in reading and writing were the strongest
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important questions about how and why English
language proficiency in different domains may
have varying relationships with content knowledge
for English language learner students at different
grades. ACCESS assessment mea-
sures academic English
language proficiency in

example, this report Unlike findings from
examined ACCESS scores
in the four language do-

mains only. However, the

other research, school
poverty was not a

significant predictor
of NECAP outcomes
except in 5th and 8th
grade mathematics

Consistent with documented national and interna-

tional trends, girls had significantly higher scores
on the NECAP writing assessment and signifi-
cantly lower scores on the NECAP mathematics
assessment than boys did (holding all ACCESS
scores and other background characteristics
constant). Also consistent with findings from prior
research, students with disabilities in the report’s
English language learner samples received sig-
nificantly lower scores than did students without
disabilities on all three NECAP assessments, again
holding other variables constant. Unlike findings
from other research, however, school poverty was
not a significant predictor of NECAP outcomes
except in 5th and 8th grade mathematics.

Two other intriguing findings also emerged.
First, among 5th grade English language learner
students each additional year spent in English
language learner programs was associated with
significantly lower NECAP outcomes in all three
content areas. Second, among both 5th and 8th
grade English language learner students higher
proportions of White students in the school

were associated with significantly lower NECAP
mathematics outcomes. How length of participa-
tion in English language learner programs affects
English language acquisition and performance
on content assessments, as well as how English
language learner program types may be related
to these outcomes, are rich areas for future study.
Similarly, how a school’s racial composition affects
English language learner performance outcomes
may be a complex yet interesting area for addi-
tional research.

Finally, because this report is one of the first ef-
forts to investigate and compare the results of two
new English language proficiency and large-scale
content assessments, many additional research
questions can be explored with these data. For

several other areas, such
as in the academic lan-
guage needed for mathematics and science. Future
research could examine the relationship between
other ACCESS proficiency scores and large-scale

assessment outcomes.6

Because ACCESS and NECAP data are collected
for students in New Hampshire, Rhode Island, and
Vermont each year, the two datasets also provide
opportunities to examine English language acqui-
sition rates and performance on content assess-
ments over time. And detailed examinations of the
assessments themselves may provide useful infor-
mation for both researchers and educators. For in-
stance, are there items on the NECAP assessment
that perform differently for new English language
learner students versus advanced English language
learner students? In addition, examinations of
differential item functioning could help elucidate
the relationship between language acquisition and
performance on content assessments.

Study limitations

This report finds statistically significant correla-
tions between English language learner student
scores on two assessments, after controlling for
several student and school characteristics. Cor-
relation does not equal causation, however. Causal
conclusions cannot be drawn from the findings

in this report. English language learner students
examined in this report took the ACCESS assess-
ment before taking the NECAP assessments, but
this report does not provide evidence that higher
English language proficiency in some domains
(measured by ACCESS) causes or leads to higher
NECAP outcomes. Unmeasured factors (such

as student motivation or access to high-quality
teachers) may have raised both ACCESS scores and
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English language learner
students examined in this
report took the ACCESS
assessment before taking
the NECAP assessments,
but this report does

not provide evidence
that higher English
language proficiency in
some domains causes

or leads to higher
NECAP outcomes

NECAP outcomes. Causal claims
about the impacts of English
language proficiency on large-
scale assessment outcomes can
best be drawn from randomized
studies that control for all possible
background factors.

There are also limitations to the
generalizability of the report’s
findings. As noted, samples were
dominated by English language
learner students from Rhode
Island. Aggregate results for the

combined three-state samples may not accurately
reflect relationships between ACCESS and NECAP
scores for English language learner students in
New Hampshire and Vermont. Model results were
derived after statistically controlling for state
location, but model findings may not represent
relationships between predictors and outcomes
for a specific state. Because Rhode Island English
language learner students constituted almost two
thirds of the 5th and 8th grade samples, sample
characteristics and aggregate project findings in-
volving data from all three states combined reflect
more of the characteristics and assessment out-
comes of English language learner students from

Rhode Island. English language learner students
from the three REL Northeast and Islands states
also are not representative of English language
learner students in other parts of the country;
the findings from this project therefore cannot be
generalized to all states.

In addition, the final 5th grade English language
learner student sample contained 1,345 cases from
an original 1,582 students, and the final 8th grade
sample contained 921 cases from an original 1,090
students. The 15 percent of cases dropped from
the 5th grade sample and the 19 percent of cases
dropped from the 8th grade sample were students
who were missing one or more NECAP scores,
ACCESS scores, or pieces of information about
their individual or school characteristics. Because
new English language learner students were not
required to take the NECAP reading or writing
assessments, it is possible that students who were
missing assessment scores or other data were the
newest students and may have weaker English lan-
guage skills. If these students were dropped from
the project samples, the findings of this report are
applicable primarily to English language learner
students with stronger English language skills or
to students who have been in the United States for
more than one year.
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APPENDIX A
REVIEW OF THE LITERATURE

assessments, which are usually administered in

This appendix reviews current understandings
of the relationship between English language
proficiency and the demonstration of content
knowledge among English language learner
students. The challenge of measuring content
knowledge among English language learner
students is discussed as well as different types of
English language skills and their potential impacts
on student academic performance. A brief review
of previous and current generations of English
language proficiency assessments is provided,
followed by a discussion of the role that student
and school characteristics may play in English

English. Even after the first year, current content
assessments may not always provide valid results
for English language learner students (Abedi,
Leon, and Mirocha 2003; Zehler and others

1994). Indeed, research has shown that English
language learner students can be penalized by
language-dependent mathematics assessments
(Brown 2005). Evidence about the relationship
between English language skills and performance
on content assessments may help educators better
assess how much low performance among Eng-
lish language learner students is due to language
limitations as opposed to—or in addition to—true
difficulties with the academic content.

language acquisition and performance on content Types of English language skills
assessments. needed for academic success

Measuring content knowledge among
English language learner students

Researchers distinguish social English from
the academic English needed to learn academic

The NCLB Act requires that all students be as-
sessed in “a valid and reliable manner” in English
language arts and mathematics (Rabinowitz,
Ananda, and Bell 2005, p. 2). But existing con-
tent assessments may not provide valid measures
of content knowledge among English language
learner students. By themselves, content as-
sessments are not designed to identify how or if
English language limitations may interfere with an
ability to communicate content learning. Lan-
guage issues are an important concern in measur-
ing academic achievement, because to perform
well on large-scale content assessments, English
language learner students need to master not only
the content assessed, but also the academic Eng-
lish language skills needed to engage in content
learning within the classroom and to demonstrate
knowledge on formal content assessments (Cum-
mins 1981a).

Although the NCLB Act does not require Eng-

lish language learner students to participate in
statewide English language arts assessments
during their first year in the United States, there is
no similar exemption for statewide mathematics

content (Abella, Urrutia, and Shneyderman 2005).
It has long been argued that academic language
proficiency is necessary for academic achieve-
ment, even as definitions of academic language
have varied (Collier 1987; Cummins, 1981a, 1981b;
Francis and others 2006; Valdés 2004).” Scarcella
(2003) argues that social and academic language
both draw on knowledge of vocabulary and gram-
mar as well as skills in discourse and higher-order
thinking, but academic language requires knowl-
edge of more specialized subject matter vocabu-
lary and specific modes of communication within
different media. Similarly, Bailey and Butler
(2007) argue that academic language difters from
social language by using different vocabularies,
types of syntax, and levels of classroom discourse.
Academic language involves abstract forms of
language needed to communicate in formal, often
decontextualized, situations, and may be needed
for successful navigation of classroom learning
and large-scale assessments.

Researchers and policymakers have also identi-
fied four distinct language domains: listening,
speaking, reading, and writing. Under the NCLB
Act all states must test English language learner
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students annually on their English proficiency in
these four domains. Previous research has found a
link between oral proficiency (listening and speak-
ing combined) and literacy (reading and writing
combined) (August and Shanahan 2006). In fact,
oral language proficiency is considered to be an
essential step in the language acquisition process
(Gottlieb 2004). In a review of research on the re-
lationship between oral language proficiency and
literacy Geva (2006, p. 139) found that “English
oral language proficiency is consistently impli-
cated when larger chunks of text are involved,
whether in reading comprehension or writing.” In
another study Saunders, Foorman, and Carlson
(2006) found that oral proficiency had a significant
relationship with literacy development.

Although proficiency in English oral skills may

be an important foundation for the development
of English reading and writing skills, English oral
proficiency may not be sufficient for English lan-
guage learner students to perform well on large-
scale content assessments. Gottlieb (2006) has
argued that too often teachers equate oral profi-
ciency in social English with readiness for aca-
demic English. In addition, Geva (2006, p. 135) has
argued that proficiency in reading is dependent on
“precursor literacy skills” that do not involve oral
proficiency. Because large-scale assessments typi-
cally involve academic forms of reading and writ-
ing, proficiency in these two language domains
may be more important than oral proficiency for
strong performance on such assessments.

Little is known about the relationship between
language learning and content learning. A longitu-
dinal study on transitional bilingual education, in
which students were taught content in their native
language while learning English, found that stu-
dents who were held in a transitional program for
a longer period of time (after 5th grade) had higher
achievement than those in English-only programs
(Ramirez 1992). Students in two-way bilingual
programs or dual-language programs learn
content in two languages (Lindholm-Leary 2001).
Several studies have shown that the academic
achievement of these students is comparable in

both languages (Cazabon, Nicoladis, and Lam-
bert 1998; DeJong 2002). However, there are still
few studies that look in depth at the relationship
between language learning and content learning,
in part because assessments of English proficiency
in the past have not provided sufficient informa-
tion about students’ skills in specific language
domains.

Previous and new generations of English
language proficiency assessments

Until recently, most measures of English profi-
ciency focused on general language acquisition.
Researchers have found that these assessments
were “not appropriate for assessing readiness

for taking standardized assessments in English”
(Stevens, Butler, and Castellon-Wellington 2001, p.
38). Most of these English language assessments
did not effectively differentiate between levels of
academic English readiness in the different do-
mains of language across and within content areas
(Abedi and Lord 2001). Furthermore, traditional
English language assessments were not helpful in
reclassifying students out of the English language
learner category, and concerns existed about the
reliability and validity of the assessments (Abedi,
Leon, and Mirocha 2003; Mahoney, Haladyna,
and MacSwan 2006; Zehler and others 1994).
Studies comparing scores on English language
assessments and large-scale content assessments
therefore failed to provide educators with infor-
mation to help English language learner students
become proficient in the academic language
required to succeed in mainstream classrooms
and on statewide assessments. One study com-
paring results from English language proficiency
assessments and statewide content assessments
found correlations between the two assessments,
but because the study used older English language
proficiency assessments, it was unable to identify
the academic language constructs being measured
(Albus and others 2004).

A new generation of English language proficiency
assessments has been designed explicitly to mea-
sure the academic language required for success



on content assessments. English language learner
assessment experts agree that newly developed
English language proficiency assessments may be
better aligned with standards-based instruction
and large-scale content assessments (Butler and
others 2004; Gottlieb 2003; Mahoney and Mac-
Swan 2005). The ACCESS assessment is one of the
new English language proficiency assessments
that have been designed to measure proficiency in
different English language domains (see appendix
D for details about the assessment). Data from this
assessment have the potential to provide educa-
tors with rich information on multiple dimensions
of English language proficiency and how profi-
ciencies in different domains may be related to
achievement on content assessments.

The role of student and school characteristics
in assessment outcomes

Studies that seek to determine whether and how
performance on English language proficiency
assessments may be related to outcomes on
content assessments should take into account
other student and school factors that may be cor-
related with both sets of scores. Although there

is little research that focuses specifically on the
impact of student characteristics on the acquisi-
tion of English, there is ample research that links
individual characteristics, such as gender, dis-
ability status, race/ethnicity, and poverty status,
to large-scale assessment outcomes (Lee, Grigg,
and Dion 2007; Lee, Grigg, and Donahue 2007).

In the 2007 National Assessment of Educational
Progress 8th grade reading assessment, students
with disabilities scored significantly lower than
students without disabilities, as did students
eligible for free or reduced-price lunch (Lee, Grigg,
and Donahue 2007). Scores also varied by race/
ethnicity, with non-Hispanic Black students and
Hispanic students scoring lower than White and
Asian students. Gender differences are a bit more
complex, with boys, on average, performing better
in mathematics, and girls, on average, performing
better in reading and writing (Cole 1997; Coley
2001; Freeman 2004; Klecker 2006; Meadows,
Land, and Lamb 2005; Nowell and Hedges 1998).
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Other factors may also be related to academic
achievement and performance on content as-
sessments among English language learner
students. Retention of English language learner
students is of particular concern, given research
demonstrating that it takes 6-10 years to be-
come proficient in English reading and writ-

ing (Thomas and Collier 2002). The number of
English language learner students being retained
in the last six years has increased (Solérzano
2008), with no evidence that these older students
demonstrate improved learning. Thus, research
on English language learner performance should
include information about whether students

are old for their grade. Similarly, in a study of
Spanish- and Vietnamese-speaking elementary
school students, Hakuta (2000) found that it took
five years for 90 percent of the students to be
proficient in oral English, and seven years for 90
percent of them to be proficient in reading and
writing. Thus, the number of years a student has
been participating in English language learner
programs may be associated with their perfor-
mance on content assessments.

School characteristics—in particular, school pov-
erty and school size—have also been found to be
associated with large-scale assessment outcomes
(Lee 2000; Ma and Wilkins 2002). Minority stu-
dents in general may experience a negative impact
when in a classroom with a high percentage of
students eligible for free or reduced-price lunch,
regardless of their own status (Muijs and Reynolds
2003). Students attending more racially segregated
schools tend to have lower assessment scores
(Bifulco and Ladd 2007). Some studies have found
no significant relationship between school size and
achievement at the elementary and high school
levels (Gardner 2001), while others have found
that smaller elementary and high schools tend to
have higher achievement (Caldas 1993; Fowler and
Walberg 1991; McMillen 2004). Thus, school char-
acteristics such as school poverty, school racial
composition, and school size should be considered
when examining the relationship between English
language proficiency and performance on content
assessments.
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APPENDIX B
METHODS OF ANALYSIS

Multilevel regression models were fit to the 5th
and 8th grade English language learner student
data to predict NECAP outcome variables using
ACCESS scores and student and school covariates.
Because regression analysis and observational data
were used, the estimated relationships represent
partial correlations and do not imply causation.
Rather, the regression coefficients in the models
describe the association between a dependent
variable (for example, one of the NECAP scores)
and the independent variables (ACCESS scores)
holding all other covariates (student and school
characteristics) in the model constant.

Multilevel regression models were used to account
for the interdependence of assessment scores
among English language learner students attend-
ing the same schools. The percent of total variation
in NECAP outcome scores between schools (the
intraclass correlation coeflicient) was significant
in all content areas and for both grades. In 5th
grade the intraclass coefficient was 15.5 percent in
reading, 20.5 percent in writing, and 13.0 percent
in mathematics. In 8th grade it was 26.8 percent in
reading, 28.2 percent in writing, and 16.4 percent
in mathematics.

The multilevel regression models were fit to the 5th
and 8th grade English language learner student
data in stages. First, NECAP reading, writing, and
mathematics scores were regressed on the student
and school covariates (models 1 and 2). Then
ACCESS scores were added (model 3). Thus, in
addition to the unconditional model that included
only a random school effect, three models were

fit to the 5th and 8th grade data samples for each
NECAP outcome variable (reading, writing, and
mathematics scores).

Estimates of relationships between
outcomes and predictors

The regression coefficients in each model represent
the predicted change in NECAP scores for every unit

change in a predictor or covariate while holding all
other variables in the model constant. The coeffi-
cients therefore provide an estimate of the strength
of the relationship between a specific NECAP
outcome and an ACCESS domain score or covariate
while controlling for other variables. The regression
coeflicient estimates were reported two ways: in
standard deviation units and in scale score points.

In standard deviation units. NECAP and ACCESS
scores were each standardized to have a mean of
0.0 and a standard deviation of 1.0 before models
were fit to the data. Therefore, the regression coef-
ficients associated with the ACCESS scores were es-
timated in standard deviation units. The regression
coefficients for the ACCESS predictors represent
standard deviation changes in NECAP scores for
every one standard deviation change in an ACCESS
domain score, holding all other variables constant.
Regression coefficients for the student and school
covariates represent standard deviation changes in
NECAP scores for every unit change in the covari-
ate (defined in table C6 in appendix C).

In scale score points. To aid in interpreting the
predicted NECAP score changes measured in
standard deviation units, the regression coef-
ficients were converted back to their point values
on the original scale and are presented alongside
the standardized estimates. Standardized ACCESS
scores were also converted back to their point
values on the original scale, and predicted changes
in NECAP scale scores were calculated for 10 point
changes in point values for each ACCESS domain.?
Readers are cautioned not to compare the pre-
dicted changes in NECAP outcomes associated
with 10 scale score point shifts in ACCESS domain
scores within a single model. Ten point score shifts
are not equivalent across the four ACCESS do-
mains because the scores from each domain have
different standard deviations.’

However, it is possible to compare the predicted
changes in NECAP outcomes associated with 10
scale score point shifts in a single ACCESS domain
across NECAP outcomes within a grade. For
example, it is possible to compare the predicted
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changes in NECAP reading, writing, and math- Estimates of variance explained

ematics score associated with a 10 scale score point

shift in ACCESS reading scores at the 5th grade
level. Predicted changes in NECAP scale scores
were calculated for unit changes in the covariates
as defined in table C6 in appendix C.

Two sets of statistical tests were also conducted
and reported (see appendix E). When the .95 con-
fidence intervals constructed around individual
regression coefficients did not include zero, coef-
ficients were reported as statistically significant
(different from zero). When .95 confidence inter-
vals constructed around the difference between
two standardized regression coefficients did not
include zero, the larger coeflicient was reported as
significantly “stronger” than the other coefficient.
In this report “stronger” predictors are defined

as those whose regression coefficients are simply
larger than those of other noted predictors in the
report’s regression models.!

The multilevel regression models also gener-
ated estimates of the total percentage of vari-
ance in the NECAP outcome measures that was
explained by the student and school covariates
and the ACCESS domain scores. This percentage
is analogous to R? in a traditional ordinary least
squares model in which higher percentages of
explained variance are associated with stronger
prediction models.

Appendix F provides additional details on the
multilevel modeling procedures used and the cal-
culation of the percentage of variance explained.
Appendix G presents the results of the multi-
level models in which NECAP scores in reading,
writing, and mathematics are regressed on the
student and school covariates and the ACCESS
domain scores for both the 5th and 8th grade
samples.
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APPENDIX C
ABOUT THE DATA

Data from several sources were merged to create
the datasets examined in this report, and data
were imputed for numerous cases with missing as-
sessment scores. The data sources and procedures
used are presented below.

Data sources and merging procedures

The datasets examined in this report were created
by merging records from three sources: student
English language learner scores and demographic
data from the ACCESS assessment, student
English language learner scores and demographic
data from the NECAP assessment, and school data
from the Common Core of Data of the National
Center for Education Statistics. The data merged
were for English language learner students and
the schools they attended in New Hampshire,
Rhode Island, and Vermont. ACCESS data were
received from the WIDA consortium, the devel-
opers of the ACCESS assessment, and NECAP
data were received from Measured Progress, the
developers of the NECAP assessment. Data on the
school characteristics of English language learner
students in the three states were downloaded from
the Common Core of Data web site.

Using these three data sources, two primary data-
sets of English language learner student assess-
ment and demographic information were created.
The first (called the 5th grade English language
learner student sample) contained ACCESS scores
and demographic data for English language
learner students in 4th grade in spring 2006 and
content assessment and demographic data for the
same students with 5th grade NECAP data in fall
2006." The second (called the 8th grade English
language learner student sample) contained AC-
CESS data gathered from English language learner
students in 7th grade in spring 2006 and assess-
ment and demographic data for the same students
with 8th grade NECAP data in fall 2006.

ACCESS and NECAP data records were merged
for each state using common student identification

numbers within each dataset. For New Hampshire
and Vermont school data from the Common Core
of Data were merged with the ACCESS and NECAP
data by matching school and district names con-
tained within the three databases. For Rhode Island
school identification codes used in the Common
Core of Data database were retrieved from the Rhode
Island Department of Education web site. These
school codes were merged into the ACCESS-NECAP
datasets by school name, and the codes were then
used to merge school Common Core of Data infor-
mation with Rhode Island English language learner
student records in the ACCESS-NECAP datasets.

Not all the 1,582 English language learner students
in New Hampshire, Rhode Island, and Vermont
who were recorded as 4th graders in the ACCESS
database in spring 2006 had 5th grade NECAP data
the following fall (table C1). Almost 10 percent did
not have any NECAP scores and were therefore
dropped from the sample. Of the 1,429 who had
records in the NECAP database, 1,388 (97 percent
of students with NECAP data, or 88 percent of the
original sample) were recorded as having 5th grade
NECAP data the following fall. About 3 percent of
English language learner students with NECAP
data took NECAP assessments designed for other
grades; these records were dropped from the 5th
grade English language learner student sample.

Similar procedures were followed to create the 8th
grade English language learner student sample. Of
the 1,090 English language learner students in the
three states who were recorded as 7th graders in
the 2006 ACCESS database (table C2), 10 percent
were missing NECAP data and were dropped from
the sample. Of the remaining English language
learner students who were recorded as having
taken the NECAP, 921 (94 percent of students with
NECAP data, or 84 percent of the original sample)
were recorded with 8th grade NECAP data. These
records were kept for the 8th grade English lan-
guage learner sample, and all others were dropped.

Imputation methods

Within the 5th and 8th grade samples not
all English language learner student records



TABLE C1
NECAP data for English language learner students
with 4th grade ACCESS data, 2006

Dataset Number Percent
Total 1,582 100.0
Missing NECAP scores 153 9.7
With NECAP data? 1,429 90.3
NECAP test level recorded
Grade 3 3 0.2
Grade 4 26 1.6
Grade 5 1,388 87.7
Grade 6 12 0.8

a. Not all students who took the 4th grade ACCESS assessment in spring
2006 were recorded as having taken the 5th grade NECAP assessment
in fall 2006.

Source: Authors’ calculations based on student English language learner
scores and demographic data from ACCESS for ELLs™ FAQ-test administra-
tion (2005) and student English language learner scores and demographic
data from the NECAP assessment from Measured Progress (2006).

contained complete data. The 5th grade sample
contained 1,388 cases, but 67 (5 percent) were
missing NECAP, ACCESS, or student or school
background data (table C3).!1? Of these cases, 48
were missing one or more NECAP scores, 8 were
missing one or more ACCESS scores, and 12 were
missing student or school background data.!?
The 8th grade sample contained 921 cases, but

86 (10 percent) were missing one or more assess-
ment scores or student or school background data
(table C3).

Missing NECAP and ACCESS scores for 24 cases
in the 5th grade sample and 51 cases in the

8th grade sample were imputed using existing
NECAP and ACCESS scores and stochastic regres-
sion imputation procedures (Little and Rubin
1987). For both datasets NECAP mathematics
scores (which were missing least often within

the NECAP data) were used to impute missing
NECAP reading and writing scores. NECAP read-
ing scores (which were missing less often than
NECAP writing scores) were used to impute miss-
ing NECAP mathematics scores. Missing ACCESS
scores were imputed with other ACCESS scores,
using available scores from the language domains
that would maximize the number of cases that
could be imputed.
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TABLE C2
NECAP data for English language learner students
with 7th grade ACCESS data, 2006

Dataset Number Percent
Total 1,090 100.0
Missing NECAP scores 109 10.0
With NECAP data 981 90.0
NECAP test level recorded
Grade 5 16 1.5
Grade 6 2 0.2
Grade 7 42 39
Grade 8 921 84.5

a. Not all students who took the 7th grade ACCESS assessment in spring
2006 were recorded as having taken the 8th grade NECAP assessment
in fall 2006.

Source: Authors' calculations based on student English language learner
scores and demographic data from ACCESS for ELLs™ FAQ-test administra-
tion (2005) and student English language learner scores and demographic
data from the NECAP assessment from Measured Progress (2006).

For example, missing 5th grade ACCESS listen-
ing scores were imputed by regressing available
5th grade ACCESS listening scores on 5th grade
ACCESS speaking and writing scores. When both
ACCESS speaking and writing scores were avail-
able for a specific student record, the imputed
ACCESS listening score was the value predicted
from the regression model, plus the value of a
random error term. The error term was randomly
selected from a distribution of possible error terms
with a mean of 0 and a standard deviation equal to
the standard deviation of the residuals around the
estimated regression line.

Because few student and school variables were
missing data in both datasets and because these
variables were not the primary predictors or
outcomes, the research team did not impute data
for these background characteristics. After imput-
ing as many missing NECAP and ACCESS scores
as the available data allowed, the research team
dropped all cases with any remaining missing
data. The final 5th grade sample contained 1,345
records, representing 97 percent of all cases with
4th grade ACCESS and 5th grade NECAP data.
The final 8th grade sample contained 886 records,
representing 96 percent of all cases recorded with
the corresponding grade-level assessment data.
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TABLE C3
5th and 8th grade English language learner dataset, before and after imputation and deletion of cases with
missing data, 2006

5th grade 8th grade

Number of data cases

Numilar i Number of data cases Number of

Before After imputed Before After imputed Variable used for
Dataset imputation imputation cases imputation imputation cases imputation

Total, including cases

with missing data 1,388 1,388 na 921 921 na
Total, excluding cases
with missing data? 1,321 1,345 na 835 886 na
Cases with missing dataP® 67 43 24 86 35 51
Cases with missing data for one
or more NECAP content area® 44 17 27 44 17 27
Math 26 25 1 13 10 3 NECAP reading
Reading 45 25 20 37 10 27 NECAP mathematics
Writing 47 26 21 44 17 27 NECAP mathematics
All three content areas® 25 25 0 10 10 0
Cases with missing data for
one or more ACCESS subject® 38 12 26 38 12 26
Listening 15 9 6 15 9 6 ACCESS speaking (5th
and 8th grades) and
writing (8th grade)
Speaking 24 7 17 24 7 17 ACCESS listening (5th
grade), reading (5th
and 8th grades), and
writing (8th grade)
Reading 12 8 4 12 8 4 ACCESS speaking (5th
and 8th grades) and
writing (8th grade)
Writing 15 8 7 15 8 7 ACCESS listening
(5th and 8th grades),
reading (5th grade), and
speaking (8th grade)
All four subjects® 6 6 0 6 6 0

Cases with missing data for
one or more background

characteristics? 9 9 0 9 9 0
Student age status 2 2 0 2 2 0
Race 6 6 0 6 6 0
All school variables 1 1 0 1 1 0

na is not applicable
a. Listwise deletion was used for student cases missing any ACCESS, NECAP, or background characteristic data.

b. Subcategories may not sum to total because cases were missing data for multiple variables before and after imputing missing data. Cases without com-
plete data were dropped from the sample.

c. Some students were recorded as having taken the NECAP, but scores for all three content areas (reading, writing, and math) were missing.

Source: Authors’ calculations based on student English language learner scores and demographic data from ACCESS for ELLs™ FAQ-test administration
(2005), student English language learner scores and demographic data from the NECAP assessment from Measured Progress (2006), and school data from
U.S. Department of Education, National Center for Education Statistics (2007).



Sample characteristics

The students in the 5th and 8th grade English
language learner student samples were pre-
dominantly Hispanic, living in poverty, and from
Rhode Island (table C4). These students were

also concentrated in larger, high-poverty, urban
schools with large proportions of non-White stu-
dents and other English language learner students.
The demographic characteristics of the English
language learner students in the two samples
differ from the characteristics of the total student
population across the three states in several ways.
Hispanic students make up 7.3 percent of students
across the three REL Northeast and Islands states
but made up 61 percent of the 5th grade English
language learner student sample and 59 percent
of the 8th grade sample.!* Whereas 25 percent of
all students in the three states were in poverty,
the poverty share was 71 percent for the 5th grade
English language learner student sample and

63 percent for the 8th grade sample. And whereas
16 percent of all schools in the three states were in
urban areas, 67 percent of the 5th grade English
language learner student sample and 60 percent of
the 8th grade sample were classified as urban.

The New Hampshire, Rhode Island, and Vermont
English language learner students in the 5th and
8th grade samples also differed from each other.
The students in New Hampshire and Vermont were
much more likely than those in Rhode Island to be
White or Asian, not living in poverty, and in schools
with student populations over 75 percent White
and less than 5 percent English language learner
students. In both the 5th and 8th grade samples
larger shares of English language learner students
attended rural schools in Vermont (40 percent) than
in New Hampshire (19 percent) and Rhode Island
(0.3 percent). The proportions of students who had
been in English language learner programs for 5-9
years were also greater in Vermont. Within that
state, 60 percent of 5th grade and 73 percent of 8th
grade English language learner students had spent at
least 5 years in English language learner programs,
compared with 32 percent of 5th grade and 39 per-
cent of 8th grade English language learner students
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in New Hampshire and 9 percent of 5th grade and
38 percent of 8th grade English language learner
students in Rhode Island, where English language
learner students were more likely to be Hispanic, in
poverty, and attending schools in urban areas.

English language learner students from New Hamp-
shire and Vermont differ in demographic charac-
teristics from the national average. The proportion
of English language learner students in the student
population is 1.5 percent in New Hampshire, 2.5
percent in Vermont, and 6 percent in Rhode Island,
whereas English language learner students are 10
percent of the student population across the country
(Kohler and Lazarin 2007). Over 67 percent of
English language learner students in the 5th grade
sample and 60 percent in the 8th grade sample at-
tended schools in urban areas, whereas 91 percent
nationwide attend urban schools. Just over 58 per-
cent of 5th grade English language learner students
and almost 36 percent of 8th grade students in this
report attended schools where more than 20 percent
of students were English language learner students.
In contrast, 53 percent of English language learner
students across the country attended schools with
more than 30 percent of other English language
learner students (Kohler and Lazarin 2007).

Outcome measures

As noted, the outcome measures examined were
5th and 8th grade scale scores for reading, writing,
and mathematics from the 2006 NECAP. The pri-
mary predictors were 4th and 7th grade ACCESS
scaled scores in English language listening, speak-
ing, reading, and writing. ACCESS scaled scores
ranged from 100 to 600. NECAP scaled scores
ranged from 500 to 580 for 5th grade and from
800 to 880 for 8th grade.!” To compare ACCESS
scores in the four English language domains and
their relationships with NECAP reading, writing,
and mathematics scores, all ACCESS and NECAP
variables were standardized before they were
incorporated into the multilevel models. Table C5
describes the variables, their original scales, and
how they were recoded and rescaled prior to inclu-
sion in the multilevel regression models.
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TABLE C4
Characteristics of English language learner students from New Hampshire, Rhode Island, and Vermont in the
5th and 8th grade samples, 2006

5th grade 8th grade

New Rhode New Rhode
Demographic Hampshire Island Vermont Total Hampshire Island Vermont Total
Total students (N) 350 861 134 1,345 213 578 95 886
Gender
Male 50.3 50.3 48.5 50.1 57.3 49.3 49.5 51.2
Female 49.7 49.7 51.5 499 42.7 50.7 50.5 48.8
Race/ethnicity?
Non-Hispanic Asian 22.6 6.5 29.1 12.9 19.7 9.3 40.0 15.1
Non-Hispanic Black 134 6.7 1.2 8.9 15.5 9.0 9.5 10.6
Hispanic 394 78.3 9.7 61.3 371 74.4 15.8 59.1
Non-Hispanic White 24.6 8.4 48.5 16.6 26.8 7.3 33.7 14.8
Poverty status®
In poverty 56.0 81.1 50.7 71.5 54.5 66.3 62.1 63.0
Not in poverty 44.0 18.9 49.3 28.5 45.5 337 379 37.0
Disability status©
With disabilities 1.4 17.5 3.0 14.5 9.9 18.7 6.3 15.2
Without disabilities 88.6 82.5 97.0 85.5 90.1 81.3 93.7 84.8
Age status¢
Overage 10.6 8.2 9.7 9.0 16.9 13.7 8.4 13.9
Not overage 89.4 91.8 90.3 91.0 83.1 86.3 91.6 86.1
Years in English language learner programs
0-2 354 289 27.6 30.5 38.0 42.6 12.6 38.3
3-4 32.6 61.8 1.9 49.2 22.5 19.2 14.7 19.5
5-9 32.0 9.3 60.4 20.3 394 38.2 72.7 42.2
Total number of students at school
Fewer than 300 19.4 251 38.1 249 2.3 2.6 16.8 4.1
300-499 30.3 51.7 38.8 44.8 8.9 7.6 51.6 12.6
500 or more 50.3 23.2 23.1 30.3 88.7 89.8 31.6 83.3
School location
Rural 189 0.3 40.3 9.1 18.3 0.3 40.0 8.9
Suburban 20.0 233 33.6 235 254 329 29.5 30.7
Urban 61.1 76.3 26.1 674 56.3 66.8 30.5 60.4
Share of school population receiving free or reduced-price lunch
Less than 25 percent 39.7 4.8 40.3 17.4 36.6 59 45.3 17.5
25-49 percent 331 7.0 35.8 16.7 63.4 10.6 46.3 271
50 percent or more 271 88.3 239 65.9 0.0 83.6 8.4 55.4
White student share of school population
0-24 percent 0.0 73.9 0.0 473 0.0 61.8 0.0 40.3
25-49 percent 12.9 8.0 0.0 8.5 0.0 11.9 0.0 7.8
50-74 percent 20.0 8.1 11.2 1.5 0.0 14.0 0.0 9.1
75-100 percent 67.1 10.0 88.8 32.7 100.0 12.3 100.0 42.8

(CONTINUED)
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TABLE C4 (CONTINUED)
Characteristics of English language learner students from New Hampshire, Rhode Island, and Vermont in the
5th and 8th grade samples, 2006

5th grade 8th grade

New Rhode New Rhode
Demographic Hampshire Island Vermont Total Hampshire Island Vermont Total

English language learner student density®

Less than 5 percent 34.0 49 49.3 16.9 51.2 8.3 62.1 24.4
5-9 percent 15.7 3.8 8.2 74 34.3 15.2 2.1 18.4
10-19 percent 28.3 12.2 20.1 17.2 14.6 21.5 35.8 21.3
20 percent or more 22.0 224 79.1 58.6 0.0 55.0 0.0 359

a. English language learner students of other race/ethnicity are not included because of low numbers.

b. Students in poverty are defined as those who were eligible for free or reduced-price lunch.

c. Students with disabilities are defined as those with Individualized Education Programs.

d. Students who are overage are defined as those exceeding the modal age within the student’s grade level by more than 1 year.
e. Share of English language learner students in the school population.

Source: Authors’ calculations based on student English language learner scores and demographic data from ACCESS for ELLs™ FAQ-test administration
(2005), student English language learner scores and demographic data from the NECAP assessment from Measured Progress (2006), and school data from
U.S. Department of Education, National Center for Education Statistics (2007).

TABLE C5
Model variables and their scales

Variable Values Notes
Outcomes
NECAP reading, writing, Scale scores were designed  Scores were converted to standard deviation units. See table C6
and mathematics to range from 500 to 580 for summary statistics of the original variables. In the original scale
for 5th grade and 800 score metric proficiency in each content area was designated as
to 880 for 8th grade. 540 for 5th graders and 840 for 8th graders.
Primary predictors
ACCESS listening, speaking, Scale scores designed to Scores were standardized to standard deviation units. See table C6
reading, and writing range from 100 to 600. for summary statistics of the original variables.

Student covariates

Gender 0=Male
1=Female
Asian 0=No
1=Yes
Non-Hispanic Black 0=No
1=Yes
Hispanic 0=No
1=Yes
Non-Hispanic White 0=No
1=Yes
Poverty status 0=Not in poverty Students in poverty were defined as those who were eligible for
1=In poverty free or reduced-price lunch.
Disability status 0=Without disabilities Students with disabilities were defined as those with an
1=With disabilities Individualized Education Program.
Age status 0= Not overage Students were defined as overage if they were more than 1 year
1= Overage older than the modal age for their grade level at the time they

took the ACCESS assessment.

(CONTINUED)
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TABLE C5 (CONTINUED)
Model variables and their scales

Variable Values Notes
Years in English language 0-9 years, centered The variable was centered around the grand mean in the 5th and
learner programs 8th grade samples. See table C6 for summary statistics of the

original variable.

School covariates

School size 31-1,557 students, The variable was rescaled to units of 100 students and centered
rescaled, centered around the grand mean in the 5th and 8th grade samples. See
table C6 for summary statistics of the original variable.
School poverty 0-100 percent, School poverty was defined as the share of students eligible for
rescaled, centered free or reduced-price lunch. The variable was rescaled to units of

10 percentage points and centered around the grand mean in the
5th and 8th grade samples. See table C6 for summary statistics of
the original variable.

Racial composition 0-100 percent, School racial composition was defined as the percent of students
rescaled, centered who were White. The variable was rescaled to units of 10
percentage points and centered around the grand mean in the 5th
and 8th grade samples. See table C6 for summary statistics of the
original variable.

English language learner 0-100 percent, English language learner student density was defined as the

student density rescaled, centered percent of the school population that was English language
learner students. The variable was rescaled to units of 10
percentage points and centered around the grand mean in the 5th
and 8th grade samples. See table C6 for summary statistics of the
original variable.

Geographic location

Rural 0=No
1=Yes
Suburban 0=No
1=Yes
Urban 0=No
1=Yes
State
New Hampshire 0=No
1=Yes
Rhode Island 0=No
1=Yes
Vermont 0=No
1=Yes

Note: English language learner students who were non-Hispanic White, in suburban schools, and attending schools in Rhode Island were the omitted or
base-case comparison groups in the models.

Source: Authors’ construction.
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TABLE C6
Summary statistics of continuous variables used in models, by grade, 2006

5th grade (N=1,345) 8th grade (N=886)

Standard Standard
deviation Minimum Maximum deviation Minimum Maximum

NECAP scale scores

Reading 535.5 12.0 500 580 830.6 12.0 800 870
Writing 5314 14.8 500 580 8274 13.3 800 877
Math 535.1 11.8 500 570 829.0 12.4 800 862
ACCESS scale scores

Listening 357.0 42.7 100 484 376.6 50.1 127 471
Speaking 344.5 70.0 121 484 364.3 79.2 139 427
Reading 3359 35.7 164 436 350.8 31.1 189 445
Writing 3304 28.8 217 402 345.5 30.3 224 412

Student covariate

Years in English language

learner program 3.3 1.6 0.0 9.0 3.7 2.5 0.0 9.0
School covariates

School size 451 196 31 1,392 766 278 43 1,557
School poverty? 61.3 29.0 0.0 97.7 53.0 253 0.2 94.4
Racial composition® 459 35.1 2.0 100.0 50.3 36.6 0.0 100.0
English language learner

student density© 25.6 18.4 0.0 84.0 16.5 15.6 0.0 100.0

a. Defined as the percentage of students receiving free for reduced-price lunch.
b. Defined as the percentage of students who are White.
c. Defined as the percentage of students who are English language learners.

Source: Authors’ calculations based on student English language learner scores and demographic data from ACCESS for ELLs™ FAQ-test administration
(2005), student English language learner scores and demographic data from the NECAP assessment from Measured Progress (2006), and school data from
U.S. Department of Education, National Center for Education Statistics (2007).
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APPENDIX D

DESCRIPTIONS AND RELIABILITY
ESTIMATES FOR NEW ENGLAND COMMON
ASSESSMENT PROGRAM AND ASSESSING
COMPREHENSION AND COMMUNICATION

IN ENGLISH STATE-TO-STATE

The Assessing Comprehension and Communica-
tion in English State-to-State for English Language
Learners (ACCESS for ELLs) English language
proficiency assessment examines academic lan-
guage skills based on English language proficiency
standards in different content areas (Gottlieb
2004). The World-Class Instructional Design and
Assessment (WIDA) Consortium (a partnership of
14 states and Washington, DC, funded through the
federal Enhanced Assessment Grants) developed
ACCESS specifically to assess academic English
proficiency, that is, the academic language that

is required for success in various content areas
and in the social and instructional setting of the
school. ACCESS for ELLs was piloted in 2005 with
10,000 students across the consortium jurisdic-
tions (10 at the time), and analyses of the assess-
ment yielded high internal reliability (ACCESS

for ELLs 2005). The assessment measures English
language proficiency in the following ways:

o Bylanguage domain. ACCESS includes scores
for the four language domains (listening,
speaking, reading, and writing) and four
composite scores that measure literacy, com-
prehension, oral skills, and composite skills.

» By content area. ACCESS measures the
academic language skills in each of the four
language domains (noted above) in math-
ematics, English language arts, science,
and social studies, as well as the social and
instructional setting of the school. Students
receive a breakdown of scores in each domain
for content areas. For example, they receive a
score for the academic speaking skills needed
for mathematics and science, allowing a
comparison of scores on state mathematics
assessments with the ACCESS speaking score
for mathematics and science. ACCESS for

ELLs does not measure the content itself but
student knowledge of the academic language
needed for the content areas.

o Bylevel. ACCESS covers and measures English
language proficiency at five different levels
for each grade cluster (K-2, 3-5, 6-8, 9-12),
indicating student academic proficiency in
each domain from 1 (entering) to 5 (bridging).

Thus, the results of the assessment give teachers
and administrators a far more detailed evalua-
tion of each student’s English language readiness
in various academic areas than previous English
language proficiency assessments could. For the
first time data are available to address specific
questions about English language learner students’
language development and academic performance.
Rather than simply looking at the relationship
between a single English proficiency score and a
single large-scale assessment score, ACCESS re-
sults allow a deeper, more nuanced analysis of dif-
ferent levels of language proficiency in the content
areas in various domains and their relationship to
large-scale assessment results.

According to the Annual Technical Report for
ACCESS for ELLs (Kenyon and others 2007), the
ACCESS assessments provided reliable estimates
of students’ ability in the domains of listening,
reading, speaking, and writing. The assessments
in each domain span grade clusters (K-2, 3-5,
6-8, 9-12), so the reliability estimates (Cron-
bach’s a) were calculated using the same clusters.
Table D1 presents these reliability estimates. With
the exception of the estimate for the listening
domain for the grades 3-5 cluster, the reliability
estimates are higher than optimal (> 0.70). The
reliabilities for the ACCESS assessments were not
broken out by demographic subgroups.'¢

New Hampshire, Rhode Island, and Vermont use
ACCESS for ELLs as part of their statewide assess-
ment systems. In addition to using ACCESS, the
three states also use the same large-scale assess-
ment, the New England Common Assessment
Program (NECAP). The NECAP Technical Report
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TABLE D1
Reliability estimates for ACCESS subscale scores

Grade Reliability

cluster Domain Weight  Variance estimate ()

Grades Listening 0.15 1,455,152 0.68
3-5 Reading 015 932,440 0.81
Speaking 035 5,295,808 0.93
Writing 035 850,673 0.89
Grades Listening 0.15 1,923,155 0.71
6-8 Reading 015 849777 0.76
Speaking 035 7,598,769 0.94
Writing 035 979,488 0.86

Source: Kenyon and others 2007.

(Measured Progress 2006) describes the collabora-
tion among New Hampshire, Rhode Island, and
Vermont that led to the development of assess-
ments for grades 3-8. That report offers three
purposes of the assessments:

o To provide data on student achievement in
reading and language arts and mathematics to
meet the requirements of the NCLB Act.

+ To provide information to support program
evaluation and improvement.

+ To provide parents and the general public
information on the performance of students
and schools.

According to the NECAP Technical Report, “The
tests are constructed to meet rigorous technical
criteria, include universal design elements and
accommodations so that students can access test
content, and gather reliable student demographic
information for accurate reporting” (Measured
Progress 2006, p. 4).

The three NECAP states emphasize universal de-
sign in test development, review all items for bias,
and allow all students—including students with
disabilities, English language learner students,
and general education students—to have access to
any of the allowable accommodations. The three

states have agreed on 31 accommodations in four
areas (alternative settings, scheduling and tim-
ing, presentation formats, and response formats).
The states chose not to develop a translation of

the content assessments, but English language
learner students are allowed to use a word-to-word
nonelectronic translation dictionary, with no
definitions, in mathematics and writing (but not
reading) (Measured Progress 2006).

According to the NECAP Technical Report, the
NECAP assessments provided reliable estimates
of students’ ability. Table D2 summarizes the reli-
ability estimate (Cronbach’s a) and standard error
of measurement for the 5th and 8th grade assess-
ments in mathematics, reading, and writing. The
reliability estimates are high (> 0.70).

TABLE D2
Population reliability estimates for NECAP
outcome measures

Standard
Content Reliability error of
area estimate (d)  measurement
Grade5 Mathematics 0.917 4.055
Reading 0.893 2.988
Writing 0.750 2.585
Grade 8 Mathematics 0.915 3.893
Reading 0.897 3.054
Writing 0.760 2.993

Source: Measured Progress 2006.

TABLE D3
English language learner student subgroup
reliability estimates for NECAP outcome measures

Content Reliability
area estimate (a)
Grade 5 Mathematics 0.90
Reading 0.89
Writing 0.77
Grade 8 Mathematics 0.90
Reading 0.90
Writing 0.80

Source: Measured Progress 2006.
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The reliabilities for the NECAP assessments were subgroups the reliability estimate may be artificially
also broken out by demographic subgroups. The attenuated. Recognizing this limitation, the reli-
NECAP developers caution readers that the reli- ability estimates for the English language learner
abilities for subgroups depend on the number of student subgroup is presented in table D3. These es-

individuals in that subgroup; therefore, for smaller timates are based on all NECAP assessment takers.
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APPENDIXE
CONFIDENCE INTERVALS FOR
TESTING DIFFERENCES
TABLE E1
0.95 confidence interval around regression coefficients, by grade level and NECAP content area (within
models), 2006
Standard .
Difference  error of .95 confidence interval®
ACCESS Standard  ACCESS Standard  between difference Lower Upper
subdomain error subdomain error Bs between s boundary boundary
5th grade NECAP reading
Reading 0.383 0.03 Writing 0.239 0.03 0.144 0.04 0.061 0.227**
Reading 0.383 0.03 Speaking 0.093 0.03 0.290 0.04 0.213 0.367**
Reading 0.383 0.03 Listening 0.031 0.03 0.352 0.04 0.272 0.432%*
Writing 0.239 0.03 Speaking 0.093 0.03 0.146 0.04 0.069 0.223**
Writing 0.239 0.03 Listening 0.031 0.03 0.208 0.04 0.128 0.288**
Listening 0.031 0.03 Speaking 0.093 0.03 -0.062 0.04 -0.136 0.012
5th grade NECAP writing
Reading 0.303 0.03 Writing 0.294 0.03 0.009 0.04 -0.077 0.095
Reading 0.303 0.03 Speaking 0.015 0.03 0.288 0.04 0.207 0.369**
Reading 0.303 0.03 Listening 0.048 0.03 0.255 0.04 0.172 0.338**
Writing 0.294 0.03 Speaking 0.015 0.03 0.279 0.04 0.198 0.360**
Writing 0.294 0.03 Listening 0.048 0.03 0.246 0.04 0.163 0.329**
Listening 0.048 0.03 Speaking 0.015 0.03 0.033 0.04 -0.045 011
5th grade NECAP mathematics
Reading 0.320 0.03 Writing 0.147 0.03 0.173 0.05 0.082 0.264**
Reading 0.320 0.03 Speaking 0.028 0.03 0.292 0.04 0.207 0.377**
Reading 0.320 0.03 Listening 0.105 0.03 0.215 0.05 0.126 0.304**
Writing 0.147 0.03 Speaking 0.028 0.03 0.119 0.04 0.034 0.204**
Writing 0.147 0.03 Listening 0.105 0.03 0.042 0.05 -0.047 0.131
Listening 0.105 0.03 Speaking 0.028 0.03 0.077 0.04 -0.005 0.159
8th grade NECAP reading
Reading 0.283 0.04 Writing 0.261 0.03 0.022 0.05 -0.079 0.123
Reading 0.283 0.04 Speaking 0.097 0.03 0.186 0.05 0.086 0.286**
Reading 0.283 0.04 Listening 0.018 0.04 0.265 0.06 0.156 0.374**
Writing 0.261 0.03 Speaking 0.097 0.03 0.164 0.05 0.071 0.257**
Writing 0.261 0.03 Listening 0.018 0.04 0.243 0.05 0.140 0.346**
Listening 0.018 0.04 Speaking 0.097 0.03 -0.079 0.05 -0.181 0.023
8th grade NECAP writing
Reading 0.187 0.04 Writing 0.268 0.03 -0.081 0.05 -0.180 0.018
Reading 0.187 0.04 Speaking 0.135 0.03 0.052 0.05 —-0.045 0.149
Reading 0.187 0.04 Listening 0.110 0.04 0.077 0.05 -0.030 0.184
Writing 0.268 0.03 Speaking 0.135 0.03 0.133 0.05 0.043 0.223**
Writing 0.268 0.03 Listening 0.110 0.04 0.158 0.05 0.058 0.258**
Listening 0.110 0.04 Speaking 0.135 0.03 -0.025 0.05 -0.124 0.074

(CONTINUED)
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TABLE E1 (CONTINUED)
0.95 confidence interval around regression coefficients, by grade level and NECAP content area (within
models), 2006

Standard .
. .95 confidence interval®
Difference  error of

ACCESS Standard  ACCESS Standard  between difference Lower Upper
subdomain error subdomain error Bs between s boundary boundary
8th grade NECAP mathematics
Reading 0.260 0.04 Writing 0.223 0.04 0.037 0.06 -0.077 0.151
Reading 0.260 0.04 Speaking 0.015 0.04 0.245 0.06 0.131 0.359**
Reading 0.260 0.04 Listening 0.001 0.05 0.259 0.06 0.134 0.384**
Writing 0.223 0.04 Speaking 0.015 0.04 0.208 0.05 0.103 0.313**
Writing 0.223 0.04 Listening 0.001 0.05 0.222 0.06 0.105 0.339**
Listening 0.001 0.05 Speaking 0.015 0.04 -0.014 0.06 -0.131 0.103

** 95 confidence interval does not contain 0.

a. The significance of the difference between the standardized regression coefficients was calculated by constructing a .95 confidence interval around the
difference between the standardized regression coefficients. The interval was calculated as follows: B, — B, = 1.96(SEg g ) where SEg g, =w/($E1)2 + (SE,)?.

Source: Authors’ calculations based on student English language learner scores from ACCESS for ELLs™ FAQ-test administration (2005) and student English
language learner scores from the NECAP assessment from Measured Progress (2006).

TABLE E2
0.95 confidence interval around regression coefficients, by content areas (across 5th and 8th grade models), 2006

5th grade 8th grade S;?r:)c:‘:f .95 confidence interval®
ACCESS Standard Standard Difference  difference Lower Upper
subdomain error error between s between 3s  boundary boundary
NECAP reading
Reading 0.383 0.03 0.283 0.04 0.100 0.05 0.004 0.196**
Writing 0.239 0.03 0.261 0.03 -0.022 0.05 -0.1M 0.067
Listening 0.031 0.03 0.018 0.04 0.013 0.05 -0.083 0.109
Speaking 0.093 0.03 0.097 0.03 -0.004 0.04 -0.085 0.077
NECAP writing
Reading 0.303 0.03 0.187 0.04 0.116 0.05 0.020 0.212**
Writing 0.294 0.03 0.268 0.03 0.026 0.05 -0.063 0.115
Listening 0.048 0.03 0.110 0.04 -0.062 0.05 -0.157 0.033
Speaking 0.015 0.03 0.135 0.03 -0.120 0.04 -0.202 -0.038**
NECAP mathematics
Reading 0.320 0.03 0.260 0.04 0.060 0.06 -0.048 0.168
Writing 0.147 0.03 0.223 0.04 -0.076 0.05 -0.175 0.023
Listening 0.105 0.03 0.001 0.05 0.104 0.06 -0.005 0.213
Speaking 0.028 0.03 0.015 0.04 0.013 0.05 -0.080 0.106

** 95 confidence interval does not contain 0.

a. The significance of the difference between the standardized regression coefficients was calculated by constructing a .95 confidence interval around the
difference between the standardized regression coefficients. The interval was calculated as follows: 3, - B, = 196(55%&) where SE(H‘2 =\/(SE1)2 + (SE,)?.

Source: Authors’ calculations based on student English language learner scores from ACCESS for ELLs™ FAQ-test administration (2005) and student English
language learner scores from the NECAP assessment from Measured Progress (2006).



APPENDIX F. MULTILEVEL MODELING PROCEDURES 33

APPENDIX F
MULTILEVEL MODELING PROCEDURES

function of an intercept and a linear combination

Hierarchical linear regression models were
formulated to examine the relationship between
ACCESS domain scores and NECAP reading,
writing, and mathematics scores while holding
student and school covariates constant. Multilevel
modeling procedures were used because they cor-
rectly model the dependence among individuals
in the same school (that is, they produce unbiased
estimates of the standard errors associated with
the regression coefficients) and allow individual
and group characteristics to be included simul-
taneously when modeling individual outcomes.
Subsequent to running an unconditional model
that included only a random school effect, three
two-level regression models were formulated:
model 1 included only student covariates, model 2
included student and school covariates, and model
3 included the student and school covariates and
students’ ACCESS domain scores in listening,
speaking, reading, and writing. Model 3 allowed
the research team to address the primary research
question for this project:

How does performance in four language
domains on an English language proficiency
exam predict English language learner stu-
dents’ performance on a state content assess-
ment after accounting for student and school
characteristics?

Each model used in the analysis was a two-level
model in which English language learner students
were nested within schools. The general two-level
model assumes a random sample of 7 English lan-
guage learner students within j schools, such that
Y;; is the outcome variable for English language
learner student 7 in school j (Raudenbush and Bryk
2002). The general level-one or student model was:

Yy =Bo; + Py X+ - - -+ Pri Xuj + 15

The NECAP student outcome variable for Eng-
lish language learner students (reading, writing,

or mathematics scores), Y, was modeled as a

of student characteristics, Xj;;. These Xj;s were
student covariates only in models 1 and 2, and
student covariates and ACCESS domain scores in
listening, speaking, reading, and writing in model
3. The predicted outcome is composed of a unique
intercept, B, and slope for each predictor variable,
ﬁkj, as well as a random student effect, Tij

Through empirical examination of the variabil-

ity in the level-one regression coefficients across
schools, the research team found no significant
variation in the relationships between the level-one
predictors (student covariates and ACCESS domain
scores) and the NECAP outcome measures across
schools. Therefore, the level-one slopes were fixed;
the Xj; were constrained to have the same fixed
value for each school. In this way only the level-one
intercept was allowed to vary across schools. The
general level-two or school models were:

Boj = Yoo + Yo Wy + - - . + YopWp; + 1y
Bij =i for k=1,2,..,k

For models 2 and 3 the variation in the level-one
intercept across schools was modeled at the second
level as a function of an intercept, y,, and a linear
combination of school covariates, ij. Each
school had a unique random effect, Uqj-

Model 3, the final intercept-only model that al-
lowed the research team to examine the relation-
ship between ACCESS scores and NECAP reading,
writing, and mathematics scores while holding
student and school covariates constant was:

Level one:

Y= Bgj + Py (student gender);; + B (student
poverty status); + ps; (student disability status);

+ B, (age status);; + 5 (years in English language
learner program);; + B; (Asian dummy variable);
+ B (non-Hispanic Black dummy variable);; + B
(Hispanic dummy variable);; + B,; (ACCESS listen-
ing subscore);; + Bo; (ACCESS speaking subscore);;
+ ;5 (ACCESS reading subscore);; + B,,; (ACCESS
writing subscore);; + r;;
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Level two:

Boj = Yoo+ Yor (school size); + y,, (school poverty
proxy: percent receiving free or reduced-price
lunch); + y,; (racial composition: percent White);
+ Yo4 (English language learner student density); +
Yos (rural dummy variable); + y,s (urban dummy
variable); + y; (New Hampshire dummy variable);
+ Yo (Vermont dummy variable); + u;

B(l—»u)j = Ya-12)0
for each level-one slope k = 1-12.

As described in appendix C, each NECAP out-
come variable (Y;) was standardized to have a
mean of 0 and a standard deviation of 1. The
dichotomous level-one student covariates (gen-
der, poverty status, disability status, age status,
and the race dummy variables) were included

in the model uncentered, and the only continu-
ous student covariate (years in English language
learner program) was centered around the grand
mean. The ACCESS domain scores were standard-
ized to have a mean of 0 and a standard deviation
of 1 across all schools. Through standardizing the
NECAP outcome scores and the ACCESS domain
scores the regression coefficients could be com-
pared across the reading, writing, and mathemat-
ics domains within a grade. The same students
were included in the models for reading, writing,
and mathematics at each grade level, and because
they had the same background characteristics
(such as gender, race, and the like) in each model,
the regression coefficients for the student covari-
ates were comparable across domains within the
same grade.

At level two the continuous school covariates
(school size, school poverty, school racial composi-
tion, and school English language learner student
density) were rescaled and entered into the model
grand mean centered. The dichotomous school
covariates (rural, suburban, and urban dummy
variables, and state location) were entered into the
level-two models uncentered. For a description of
how the NECAP outcome scores and the level one
and level two covariates and ACCESS scores were
coded and rescaled, see table C5 in appendix C.

Because only three states’ data were included in
the analyses, it was impossible to model state
membership at a third level. For this reason the
between-school variability will be confounded
with the between-state variability in the models
presented in this report.

In addition to the regression coefficients and

their associated significance levels, the regression
models allowed the research team to estimate the
total percentage of variance in the NECAP outcome
measures that was explained by the student and
school covariates and the ACCESS English lan-
guage domain scores. This percentage was calcu-
lated for each of the three models by comparing the
residual variance to the available variance in the
unconditional model. Specifically, the percentage of
variance explained (analogous to R?) was estimated
for each model using the following equation:

Total residual variance under the conditional model

Total unconditional variance

The results from the multilevel regression models
are presented in tables G1-G6 of appendix G.
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APPENDIX G

NEW ENGLAND COMMON ASSESSMENT PROGRAM MODELS
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NOTES

In 2007/08 the NECAP also began to assess
students in science.

The ACCESS assessment is administered from
January through February in New Hampshire
and Rhode Island and from March through
April in Vermont. The NECAP assessments in
reading, writing, and mathematics are admin-
istered in October in all three states. English
language learner students in 4th and 7th
grades who took the ACCESS assessments in 8.
early or mid-spring 2006 are expected to have
taken the 5th and 8th grade NECAP content
assessments, respectively, in fall 2006.

Whereas the NECAP reading and mathemat-

ics assessments are administered each year to

all students in grades 3-8, the NECAP writing 9.
assessment is administered each year to stu-

dents in grades 5 and 8 only.

This score represents the intercept in model 3
for each NECAP outcome. In other words, the
score is the predicted NECAP score for the Eng-

lish language learner student whose ACCESS 10.

domain scores and background characteristics
equal the sample grand mean or zero. Based on
the sample data and the definition of covari-
ates, this student achieved the average score
for the entire 5th or 8th grade sample in each
ACCESS domain. This student was also male,
White, not in poverty, and without disabilities;
he spent an average number of years in English
language learner programs and attended a
Rhode Island suburban school of average size,
poverty level, racial distribution, and English
language learner student density.

See appendix E for significance tests ex-
amining differences between regression
coefficients.

In 2006 the ACCESS scores of academic lan- 11.

guage in content areas included too few items
for analysis.

NOTES 47

For example, Cummins (1981a) described

a distinction between the acquisition of
language required for social interactions and
that required for academic communication.
Language learners typically demonstrate pro-
ficiency communicating orally in context-rich
situations (playground, grocery store) before
they can achieve proficiency in the more for-
mal, context-independent academic language
that is the medium for most classroom learn-
ing and assessments.

Predicted NECAP score changes measured
in standard deviation units are from a one
standard deviation unit increase in ACCESS
scores, and predicted NECAP score changes
measured in scale score points are from a 10
point increase in ACCESS scale scores.

For example, 10 scale score points represent
over a third of a standard deviation in 5th
grade ACCESS writing scores. In contrast,

10 scale score points represent a seventh of
a standard deviation in 5th grade ACCESS
speaking scores (see table C6 in appendix C).

The significance of the difference be-

tween the standardized regression coef-
ficients was calculated by constructing a

.95 confidence interval around the differ-
ence between the standardized regression
coeflicients. The interval was calculated

as follows: B, — B, + 1.96(SEg _g,) where
SEg, 5, =+ /(SEl)2 + (SE,)* . When 0 was not in
the interval around the difference between the
regression coefficients, it was concluded that
there was a statistically significant difference
between the coefficients. This means that over
an infinite number of random samples, there is
95 percent confidence that the interval around
the difference between the regression coef-
ficients does not include the population mean
difference between the regression coefficients.

As noted, due to the timing of ACCESS and
NECAP testing, 4th grade English language
learner students who took the ACCESS
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12.

13.

assessment in spring 2006 should have taken
the 5th grade NECAP assessment in fall 2006.
Similarly, 7th grade English language learner
students who took the ACCESS assessment in
spring 2006 should have taken the 8th grade
NECAP assessment in fall 2006.

Within the original NECAP database, some
students were recorded as having taken the
NECAP, but scores for all three content areas
(reading, writing, and mathematics) were
missing. Within the original ACCESS database,
some student records were without ACCESS
scores. In other cases student records did not
have ACCESS scores in the four language do-
mains (listening, speaking, reading, and writ-
ing) examined in this project, but had scores in
English language proficiency for specific sub-
ject areas (such as mathematics and science),
which were not examined in this report.

The sum of the number of cases with miss-
ing NECAP, ACCESS, and student or school
background variables exceeds the total num-
ber of cases with any missing data because

14.

15.

16.

one student record in the 4th and 5th grade
ACCESS-NECAP dataset was missing data for
multiple variables. In the 7th and 8th grade
dataset five student records were missing data
for multiple variables.

Cited proportions of all students and schools
from the three states were calculated from
2005/06 data from the National Center for
Education Statistics, Common Core of Data.

NECAP scaled scores are three-digit scores,
where the first digit indicates the grade level
of the student and the second two digits are
designed to range from 00 to 80. Students
who receive a scaled score of 40 or above for
their grade level (for example, 540 or 840) are
designated as “proficient.”

Each grade cluster has three tiers (from begin-
ning to advanced English). Students take one
of the three tiers. The reliability estimates for
reading, writing, and listening are averaged
across the three tiers (see Measured Progress
2006 for more information).
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